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Elementary Books EVERY few weeks an elementary or 
on Electricity. popular book on electrical subjects is 
turned loose from the press. Some of the number possess 
quite a good deal of merit; others do not. The most 
noticeable point in common is the lack of novelty in 
inethods of treatment. More especially is this true of books 
intended for the instruction of students. One might 
naturally suppose that in the three years that have passed 
since the work of Hertz first gave a new impetus to elec- 
trical science his ideas would have been sufficiently dis- 
seminated to produce almost a revolution in our ways of 
looking at electrical phenomena ; one might also naturally 
suppose that the result would be reflected in the methods 
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of instruction and that we should be possessed by this 
time of one or more books presenting the subject of 
electricity from the standpoint of electrical energy. One 
such volume there is, that by Dr. Lodge, but in spite of its 
merits it is a book that should be assiduously kept out of the 
student’s hands until he is considerably advanced ; it is 
brilliant, but far too hypothetical. It is high time to change 
this condition of things, and we sincerely hope that ere long 
some one of those engaged in the actual work of instruction 
will produce a volume to meet the needs of the modern 
student—the consideration of electrical science as based on 
the views of to-day, and not those of ten years since. 


The Telephone asa A BRIEF article elsewhere in our col- 

Current Indicator. ummns gives a pretty method of deter- 
mining alternating electromotive forces at any given point 
of their sinusoidal variation. It differs from that already 
familiar to most of our readers principally in the employ- 
ment of the telephone as an indicator. It it now very 
well known that the telephone is capable of detecting cur- 
rents smaller than can be appreciated by any other instru- 
ment, and, therefore, it constitutes an exceedingly 
sensitive galvanometer for use with null methods. Un- 
happy the man, however, who tries to use it without 
realizing that it has self-induction. It is notan uncommon 
error on the part of the student to employ it under 
this mistaken notion, but a few hours of labor in 
endeavoring to get the measurements, that can never be 
obtained under such circumstances, usually persuades the 
investigator to either balance his self-inductions or use a 
galvanometer. In cautious hands the telephone, however, 
is a most valuable adjunct in a great many investigations, 
both from its extreme sensitiveness and from the fact of its 
immense portability and convenience. There is no leveling 
to be done, no needle to be adjusted, and disturbing 
oscillations from local causes are conspicuous by their 
absence. The telephone might be used as a substitute for 
the galvanometer much oftener than it is, and the present 
example of its employment given in the article to which we 
have alluded is evidence enough of its usefulness. 


Electrical In- In the annual report of the Depart- 

cendiarism. ment of Public Safety for the city of 
Pittsburgh, Pa., may be found some very suggestive figures 
regarding the causes of fire. During the year there were 
587 alarms of fire, of which six could be proved to be false. 
Of this number but four, barely over two-thirds of one per 
cent., were found to be caused by electric wires ; while the 
gas jet, the much-lauded gas jet, well-loved of insurance 
companies, is charged with seven fires, besides three 
others due to explosions of gas, and two due to 
ga& stoves, and this shows only the efficiency of the 
manufactured product, for in addition, 19 fires, were pro- 
duced by natural gas and seven others by gas explosions 
of unclassified character. Matches were responsible for 
eight fires; bursting lamps caused 20, not to mention 18 
more produced by oil explosions of various sorts. To judge 
by the records of that single year instead of being classi- 
fied, as some over-zealous persons would have us believe, as 
a most frequent and dangerous cause of fires, the electric 
current should be put down in the lists along with over- 
heated ovens, stove pipes, brick kilns, heaters, grease falling 
on a stove, and similar infrequent causes of disastrous con- 
flagrations, each credited in the list with about the same 
number of casualties as electric light wires. Pittsburgh is a 
city where the electric light is very extensively used and its 
experience is notsuch as can be passed by with scoffing. It 
only goes to strengthen the vast amount of evidence that is 
accumulating concerning the harmless character of electric 
lighting so far as danger from fire goes. In due course of 
time people will come to realize that lamps, gas jets, and 
even candles, are in the long run far more perilous methods 
of illumination than electric lamps: At present it is fash- 
ionable in some quarters to charge up all conflagrations of 
unknown cause as due to electricity, provided there is a 
wire within six or eight blocks of the scene, and these 
figures are presented in the earnest desire that they may 
at least point a moral as to the justice of such accusations. 





The Classification EVERY little while there arises the old, 
of Arc Lamps. old question of the exact candle power 

of arc lamps. It usually makes its appearance in the form 
of acontest between municipal authorities and the local 
lighting companies who engage to furnish lamps of 1,200 
or 2,000 c. p. Somebody comes around and is kind 
enough to inform the city government that the lights are 
not nearly as effective as they were guaranteed to be, that 
they don’t give anything like the required candle power, 
and are in general a fraud anyhow; then the fun begins. 
The terms 1,200 and 2,000 c. p. have become at the present 
time merely trade names; the former being applied to a six 
or seven ampére high-tension lamp, the latter to a nine or 
ten ampére lamp. Nevertheless such quarrels will continue 
so long as are lighting is done, and will involve both parties 
in unpleasant legal difficulties, unless some steps are taken 
to remedy the difficulty. We have more than once suggested 
the proper course to pursue: let the lamps be classified by 
watts. The 1,200 c. p. lamp, so called, would rank as a 300 
watt lamp, the 2,000 as a 450 watt lamp. The output re- 
quired for a given lamp is so easily and simply meas- 
ured that it would not be difficult to satisfy the 
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authorities of the actual power used, and so long 
as a given amount of energy must be consumed by con- 
tract, the lighting companies would naturally be interested 
in giving a good light for the sake of their own security and 
good reputation. Photometry of arc lamps is a delusion 
and a snare, for not only is it exceedingly difficult to com- 
pare a light of such power at ordinary standards, on account 
of the difference in color as well as of intensity, but the 
distribution of light from the electric arc is so irregular that 
it would be almost impossible to settle on any proper 
direction in which to measure it, particularly as the dis- 
tribution is different in high tension and low tension and in 
alternating arcs. In the former it is, roughly speaking, in 
a zone perhaps 30 degrees wide, and deflected downward at 
an angle of somewhere near 45 degrees from the plane of 
the carbons. In the low tension arc the zone is somewhat 
narrower and more nearly horizontal, while the alternating 
current lamp gives a considerably wider zone distributed 
equally above and below the plane of the carbons. In the 
face of these facts, and the experimental difficulties involved 
in proper photometric measurements, it is thoroughly im- 
practicable to classify arcs by candle power with any 
intention of applying that particular criterion. If we 
should fall back directly on’ the watts consumed there 
would at least be something definite and easy to be 
measured, and the illumination would probably be at least 
as satisfactory as at present, while the too frequent law- 
suits, that have given from time to time a lurid tinge to the 
subject, would become unnecessary. 


Standards of Elec- IT is rather odd that electromotive 

tromotive Force. force should be so unreasonably diffi- 
cult to determine. There are very simple and easy methods 
of measuring current and resistance with a high degree of 
exactness, but when it comes to electromotive force, albeit 
the measuring instruments are good, means of standardiz- 
ing them and the practical standards which are at hand 
are intolerably bad. No aspersions are to be cast on the 
Clark cell, but it is only adapted for open: circuit and has a 
trick of getting out of order on very small provocation. If 
such cells are set up in the laboratory and used systematic- 
ally and regularly it is possible to keep track of 
them, but under ordinary circumstances they are by no 
means satisfactory. The same is true of the Daniell 
cells’ ordinarily used; a large battery is required 
if any considerable amount of electromotive force 
is desired, its resistance is enormously high, and its electro- 
motive force varies, slightly, to be sure, but in a way 
somewhat exasperating. The thermopile has been from 
time to time proposed for the purpose of astandard, but the 
electromotive force of a single element is exceedingly small, 
and, furthermore, the working of the apparatus is anything 
but constant. It is a fact not generally known, but unfor- 
tunately true, that the thermopile is subject to deterioration, 
and that after a considerable period of use its constants, if 
they can through courtesy so be called, will have varied to 
a degree that: renders the apparatus useless for anything 
but the roughest approximation. In this exigency why 
would it not be’well to turn to the dynamo, not as a source 
of electromotive force of the utmost scientific accuracy, 
but as one capable of giving very conveniently such a 
range of electromotive force as is desirable in applied 
work, and of being operated on closed circuit within reason- 
able limits and without perceptibly impairing its exactness ? 
Of course a dynamo for such a purpose would have to be 
specially constructed. It would probably be best to use a 
comparatively small quantity of iron, of the very highest 
magnetic properties, as carefully annealed as the core of a 
transformer—the windings would be arranged with special 
reference to keeping their temperature steady, and the ar- 
mature would have to be constructed with the same object 
in view. Such a machine, when run at a constant known 
speed, would give an electromotive force definite enough 
and constant enough for all practical purposes, and would 
furthermore possess the great advantage of giving a very 
perceptible current without changing the electromotive 
force, particularly if, as might readily be done, compound 
winding were applied. Changing the speed would give a 
beautifully easy way of obtaining any desired electromotive 
force, and a shunt box in parallel with the compounding 
coils would enable such changes to be made without affect- 
ing the constancy of the electromotive force, even when 
currents of several ampéres were drawn from the machine. 
The motive power would naturally be an electromotor 
directly coupled to the shaft and furnished with a shunt 
box, for the purpose of enabling its speed to be adjusted 
to exactly the proper point. The cost of such apparatus 
would be but little more than that of a battery of standard 
cells, such as is required in any laboratory of considerable 
size, and its use would probably be found in the long run 
to be for all ordinary circumstances much more convenient 
and reliable. The calibration in the first instance would 
have to be done by comparison either with standard cells 
or with an electrostatic voltmeter, but the voltage corre- 
sponding to each speed being determined once for all, the 
machine would serve as a very practical standard through- 


‘out the period of its natural life. Considerable care would 


be necessary in constructing such a standard dynamo, both 
to insure freedom from errors through heating and the 
requisite constancy of the magnetic qualities, but the ad- 
vantages of the plan are sufficiently numerous to warrant 
trying it in spite of these minor objections, 
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Latest Foreign Electrical News. 
(By cable from our Own Correspondent.) 
LONDON, Aug. 24, 1891.—The annual meeting of t 
British Association for the A 
opened at Cardiff on Wednesd 
dential address was delivered b 


dvancement of Science wa 


ay of last week. The pre 


Prof. Oliver J. Lo 
conducted the pape rs and discussi in section A, oted 
to mathematics and physics, and was. as might have ] 
expected, a very interesting one. The proj 1 discussion 
on ‘* Units and their Nomenclature” did not come off, so 
that one of the most interesting subjects to electricians h: 
been postponed for another year. In fact, nothing of im- 


portance of an electrical nature was presented before an) 
of the sections of the Assoc 

Owing to a proposed reorganization of the 
staff of the London Electrical Supply Corporation for thé 


iation. 


purpose of effecting a more economical operation, Mr. Fer- 


ranti has relinquished his position as chief engineer of 





company, a position in which he has planned and carr 
out engineering work that has attracted the attention of 
electricians throughout the world. He still 
ever, to manufacture supplies and apparatus for this cor- 
poration, 


continu 


According to figures just published, giving the cost of 
operation of the accumulator cars on the Birmingham elec- 
tric road, it would appear that the year’s working has been 
a fairly successful one. The figures show that the cost of 
operation per car mile is about the same as that of a road 
operated by horses, and slightly less than if operated by 
steam power. 

Carl Hering, the special correspondent of THE ELECTRI- 
CAL WORLD, wires from Frankfort-on-the-Main that the 
big power plant intended for the electrical transmission of 
power between Lauffen and Frankfort (which was fully 
described in the last issue of THE ELECTRICAL WORLD) is 
completed, The line is nearly ready for operation and the first 
trials to test the apparatus will probably be made about 
the middle of next week. The electrical jury of the Frank- 
fort exhibition is now at work in deciding upon the 
awards made to the various exhibitors. 


ee ae 


DYNAMO CONSTRUCTION. By J. W. 
illustrations. New York, D. 
Price $3. 


Urquhart. Pp. 852; 13 
Van Nostrand & Co., 1891. 


Just now books on dynamo construction are in demand, 
and inasmuch as 8. P. Thompson’s well-known work is out 
of print, there is an excellent chance for the introduction 
of a new volume. 
author of 


severai 


Mr. Urquhart is already known as th 


very practical electrical bool 


present volume is one that can well be comme! lt 
student and the artisan. 
troduction on the hi 
but, on the whole, very 
theory of the 


way asin Thompson’s treatise. 


The book begins with a 

tory of the dynamo, necessarily brief, 
well done, and then the elementa 
aken up somewhat in the same 
The 


introduced 


dy1 amo 15 


magnetism 


laws of 


and of the mag circuit rather earlier, 


and 


eth 


the 


are 


some of details of experimental 


of determining ary magnetization and similar 
After this follow chapters on 
and armature winding. The half of the 


taken up with the discussion of the characteristics 


neces 


constants are given. 


armature latter 
book I 
method 


f running dynamos, hints on operating them, and 


special descriptions of typical apparatus. 1 very brief 
chapter on the dynamo as a motor closes the volume. Alto- 
that find 


many readers among those who desire to study the theory 


gether it is a very opportune work and one will 
and practice of the dynamo. 
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Moonlight Tables for September, 1891. 


Herewith we give Mr. H. W. Frund’s table of lighting 
hours for the month of September, under his modified form 
of moon schedule : 


TABLE NO, 1. rABLE NO, 2, 
Standard Moonlight, Frund’s New M 
Philadelphia > m Sy 


Da t Eexting. Da | ht 
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A Method of Determining Instantaneous Values of a 


Periodic E, M. F. 





BY RALPH D. MERSHON. 


The methods heretofore i instantane- 


ous values of E. M. F. in the determination « the wave 
Ol ( dic M. I e th ( oving the ballis- 
Cit t on er and el neter t ago anothe 

m<¢ d suggested itself to me, which by the kindness of 
the Westinghouse Electric and Manufacturing Company, 


through Mr. Chas. F. Scott, the assistant electrician, I have 


? hw? 7 4 7 + > 
been enabled to thoroughly test, and have found both con- 





venient and accurate 

The needle of a galvanometer in series with a contact 
device and the periodic E. M. F. will, if its time of vibra- 
tion is sufficiently great, be -stead deflected by t! uc- 
ession of pulse t re é If be placed eries 
wilt 1 the co rect cle ce gal rTanom i pe odik I I 
F. a steady E. M. F., which at 1 instant of contact 
opposes the first, and it be varied until the galvanometer 
deflection is zero. its value will be that of the periodic 

I 


at the point on its 


| for which the 


mi: ° Deen ; aticfan x 
This mode of procedure is unsatisfactor 


wave 
device is set. 


however, asin that case the deflections 


for small voltages, 


a | 


on an ordinary low-resistance mirror galvanometer in fairly 


delicate adjustment are small, even though there be a con- 


denser of several microfarads in parallel withit. A plan 
enience is that of 
replacing the galvanometer with a telephone receiver. 

In the diagram let A B represent the terminals of the 
source of a periodic E. M. F. whose wave form is to be de- 


termined. 


much better both as to accuracy and con 


C is the contact device attached of course to the 
shaft of the generator furnishing the periodic E. M. F. 
is a telephone receiver which may have in parallel with it 
R is a resistance in series with a direct-cur- 
rent dynamo or storage battery;-a part of R consists of a 
slide-wire resistance along which the sliding contact p can 
be moved. V isa direct-current voltmeter. Suppose the 
sliding contact p to be moved tog. The contact device ¢ 
being set for some point on the E. M. F. wave other than 
zero, there will be heard in the telephone a succession of 


a condenser K. 


sharp clicks—one for every revolution of the contact device. 
If p be moved away from q and the fa'l of potential between 
be in such a direction 
as to oppose that between A and B at the point on the wave 
for which the contact device is set,the loudness of the clicks 


the points p and g on the resistance A 


I 
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. D.C. Dynamos 


TELEPHONE METHOD OF DETERMINING INSTANTANEOUS 


VALUES OF E. M. F. 


heard in the telephone will diminish with such movement, 
and a place may be found at which they are no longer heard 


and beyond which they become again audible, This place 


corre ponds to an approximate equality of the steacly and 


the unknown E. M. F.. and the reading on the voltmeter 


e of accuracy the required instan- 





gives toa certain degr 





taneous value of the periodic E. M. F. Foramore accu- 
rate det ati » must adjust to zero sound by moving 
pup ~ f the zero point. then from the 
other. In general t two setting tained in this wa 
will n¢ ere limit he current whic 
) l int midway be 
t ke 
— Sm th i 1¢ 


” aiwe 


requires neither adjustment nor calibration, 


or the aisa rota eng : 5 sect 


the engine on the other side of it. 
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Wanted—A New “Code.” 


BY G. T. EVANS. 
There has of late been much discussion in regard to the 
undesirability of the great number of conflicting divorce 


laws which abound in this country, and the generally ex- 


pressed desire is that there should be a revocation of the 
same, and the enactment of astatute which shall be explicit 
| 
and alike ope ‘ points 
| 


The attempt to draw a parallel 


between this grave mora! 


condition and the unsettled, inharmonious and varying 








state brought on by the rules formulated by the different 
Boards « erwriters would, of course, be a ludicrously 
incompatible one. But it must be admitted that there is at 
least a resemblance in respéct to non-unity, even if the tw 
bjects themselves are very far apart. To show wha 
ences exist between some of the rules, the following f 
selections have been made from four sets furnished by fon 


b« ard ° 


Nos. 1 and 4 say all joints must besoldered, No.3 says “‘ should be, 


No. 4—“ if practicable 





No. 1 reauir > light wires entering buildings to be 10 inc} 
apart—incandescent wires 6 inches. No. 2, all wires 6 inches. No. 3, 12 
inches fér are wires, 6 inches for incandescent under 250 volts. N¢ 


ches for incandescent under 250 volts. 
ing into buildings must 

No. 2. same 
should slant upward; No. 3, rubber tubing allowed and wires must 
slant if possible >; No.4 alk 


upward. 


4, 10 inches for ar« 


N ». lsavs wire 





materials and wir 





or glass; 





ws rubber tubing and wire must sient 
No. 1 calls fora distance of 8 inches between inside arc 
Nos. 2 and 3, 12 inches, and No. 4, 6 inches. 

No. 1 will not permit hard rubber to be used through floors, pai 
titions, etc.; Nos. 2, 3 and 4 will. 

No. 1 says nothing about the smallest wire to be used. Nos. 2 and 
4 prohibit smaller than 14B. & S.; No. 3, smaller than 16 B. & §. 

No.1 allows transformers inside of 

} 


wire 


buildings; Nos. 2and3 will 


! Jows primary wires. 


not: No. 4 forbids transformers, but a 


It may be objected that these slight differences are too 
trivial to take account of. And the 
allowed as far as the safety of the installation one way cr 
the But when, 
spector in X orders a has 
(where rubber tubing was lawful), to 


objection must he 


other is concerned. for example, an ir- 


man who lately come from \ 
take down his work. 


take out the rubber, and put in glass 


re 


or porcelai 
pense may seem anything but a trivial affair. The object 


might also claim the man was at fault for not providing 
himself with X’s rules. This claim is tained, but to 
must be added the sad fact that those men who always « 


as they should fail to appear when they 


Still non-unity is not the only fault to be found wit! 
these rules. Perhaps the greatest trouble which arices 
the non-uniformity of interpreting any one set of ther 
Inspectors of the same district will give judgments on v 
which are so entirely unlike, that they might legitimat 
be based on different requirements. One part of the di 
will have work done to the very letter of the law ; wl 
another part conformity with the rules will be notoric 
lax. Asan instance of this discrepancy the following m: 
be related of a district not remarkably far from New York 


According to its rules, concealed wires when 
tubing must have a waterproof insulation to be protected 
A of thi 
district wires with waterproof insulation, but not protected 
had to ke 


replaced by similarly insulated 


not rul 


by a cover that will resist abrasion. In section 


by any cover, were run, but taken out, by 
orders of inspector, and 
wire protected by extra covering. 
B of the 


waterproof insulation, and also wires without a waterpicot 


In section ame district wires with simply a 
insulation, are concealed with impunity. 

It would be needless to prolong reasons to demonstrat: 
the want of a revision of the 
ing electric installaticns. 


all sections. Let 


ystems now in vogue gover! 





Let there be a code applicable t 


it contain only essential rules, and no de: 


letter. Let these rules be so cle arly express¢ d that the mx 


ingenious or ignorant man cannot misconstrue them. Then. 


and not till then, will contractors know how to bid o 
work, will 3 know within what limits they must 
Ww and there will be no excuse for tearing out impe1 
ind dangerou or i there to iten 1s t the prese 
tim<¢ 
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The World’s Fair Power Plant. 

The steam and electric plants at the Columbian Exp: 

ion wil stupendous. Someid their magnitude n 
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chinery Hall will travel three electric cranes of 20 tons ca- 
pacity, each having a maximum speed of 400 feet per min- 
ute. During the installation of and the removal of exhibits 
these cranes will be used for transporting goods, but during 
the exposition they will be used to carry passengers through 
the hails. 

At the east end of Machinery Hall will be located the ex- 
hibit of pumping and hydraulic machines in operation. 
the errand foun ain 
| vill 


the plant 


These pumps will supply water for all 


on the grounds and for other purposes. Here be a 


pumping plant almost eg acity to any of 


of the water works of Chicago. 


There will be pumps work 
ing with a capacity of 40,000,000 gallons per day. 

In the Machinery annex will be located the electric en- 
ergy plant, where a number of engines of 
wil furnish the 


various type 


+ +] 


16,000 h. p. necessary to operate the gen- 


erators for electricity for light and power. These engine 
will be located so as to form a compact cent ! 
This plant is elastic in its proposed capacity, and its ve 
can be extended indefinitely. The estimated c I 
16,000 h. p. will probably be increased rather than « 
ished. Ina building near the annex will be 

steam plant for furnishing steam power for this elect 


station. 

South of Machinery Hall and opposite the centre of the 
building will be located the boiler house, supplying t 
steam used in the building. This plant will be a model 
and will have a capacity of 8,000 h. p. Only in Machine 


he 


Hall will steam power be used. 
inall of the other buildings. and will be transmitted by 


Electric power wil! be used 
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the brake. The total weight of the be 
analyzed thus (giving the weights in hundredweights): Car 
104, 2, 40 


battery 47 


loaded car may 


motor 134, switch and resistance passengers 53, 


total about 11 ton The ulators can be 


accun 


connected in four different ways, corre ling \ 
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Electric Lighting Plant i he Windsor Hotel at 
Mont 

} Y 5 Yr aT le + ad ) 
the « i t t rv ) 
attend t! l ! 

1: . 1 ei . 
reading of the pl I ie | tl com 
‘ ; ’ 1.21.2 1 } 
fae suc < { vel n, and 1e ¢ 1D to be { 
. ‘4< 7 5+ les oti ; a0 : 
in connection with it, the illustration given on this page of 

Marry ; on 
i very complete isolated lighting plant in the Windsor Ho- 
} 


tel will be of interest. This hotel is to be the headquarter 
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dealers. The switchboard was built and put in place by 
Mr. W. Smyth, who has entire chi » of the plant at the 
present time, The engine room x oO ar- 
ran ] tit ean ¢ ! 1 x ( ry to 
put I fin- 
ae 
The Annual Meeting « 4 for 


rtieth 

d 1¢ ( \ ’ 
a 

Oil | l li t « ~ nd 

cal ¢ I 

| or the An in As ition ha been 

an nteresting one. It is the lineal desce1 int of the 

American Association of Geologists and Naturalists, 

an association which held its first meeting in 1840 and 

was merged into the present American Association 





ISOLATED ELECTRIC LIGHT PLANT IN THE WINDSOR HOTEL AT MONTREAL. 


that 
three 


wires from the central electric plant. It is estimated 


1 Machinery Hall and its annex there will be above 


da half miles of shaftin 
It is not yet determined whether crude petroleum or coal 
i l r fuel lo run t big plant during the ex 
10S i u tol f coalor 225 y 
{ j _ , 1" j () 
( | I ¢ ( ti ! 
) eht and an during the « ym will 1 ! 
1) cis ¢ | VW i T¢ i , 1 »7 , 
iub} iting oil will pours un 1 
1S 
a ><: & ++ se 
Lyons Electric Tramways. 

The Lyons tramways seem to be run a very enterp 
mg company, and many experiments have recently n 
( r Lou » det mine the ul b! m ) m 

nan trac ) Th rire 5 } T Oo th I 
Lamn { with ‘he l n wer 

mand petrol ! ‘ l lv, ¢ 
OV Me Is « ca I y é I Lig 
car is fitted with a1 h, of Bask eu 
being supplied by 112 } m-Volckmar cel g 
ng 2 tons, the gearing being a Gall teel cl 
The cells are placed under the seats and in two cupboards 


at the end, and the motor is placed beneath the car floor, so 
that nothing is seen but the switch handle alongside that of 


of the delegates during the convention, and the plant will 
doubtless be visited by a large number of the representa 
tives of the various companies. 

the new 


This plant was installed for the illumination of 


ball and banauet hall of the hotel, which was opened on 
Februa ix The opportunity for brilliant illuminat- 
ing eff will be app ated when it is remembered tha 
thie pro I 1 tel is 1 et L i th and 
1) f ith, that 1 nd parlo re 150 feet lor 
() 1 thy the | ron » which j | ic 
| : 1+] ch foct, } 
l ! i l rhe | eTUuL Cle on 
that a ed 
itl l ul | ] Were mu ind | in 
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pa nial . : } 
[ 1e ¢ oO} ( iected » the ma hine y bel 
one of which was made by Mr. G. W. Sadler, the other by 


Mr, J. G. McLaren, both of these gentlemen being Montreal 





for the Advancement of Science in September, 1847, 
The objects of the association as set forth in the con- 
stitution are: ‘*‘ By periodical and 1 ate meetings to 
promote intercourse between thi who are cultivating 
cience in different parts of America, to give stronger and 
more general impulse and mor ematic direction to 
scientific research ul to procure for the labors of scientific 
men increased facilities and a wider usefulne; The as- 
ociation was incorporated in 1874 under the |! ;of Massa- 
chusett The first name that appears an he list of in- 
corporators is that of Joseph Henry, at tl nected 
with the Smit] nian J titution at Washi ! 

The meeting of the ;¢ ciation held last week was alto- 
rether a suc a ere varie of papers on scientific sub- 
ects being read before the different sect and a large 
number of them being vigor ly discussed. n the section 
devoted to mechanical and ineeri ice the papers 
oO t interest to electrical engineers were those of 

( I Denton on the relative economy of c« mpound 
and triple expansion e1 es, and that of Prof. Thomas 
Grav. of the Rose Polvt n u of Terre Haute, 
nd., on methods « ’ er r¢ ed for electric rail- 
way Prof. Ga is not un! n Washington, as his 
paper read at the time of the celebration of the American 
patent system on the pro f the telephone and telegraph 


created considerabl 


Prof. Gray’s paper dé “1 the apparatus and methods 


used in electric railway tests at Terre Haute, Ind. He gave 
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a résumé of several tests showing the total horse power 
utilized, the power lost and the power required per car. He 
was also able to show graphically the variations in the 
power used. 

On Thursday a paper was read by Dr. J. S. Billings 
describing the electrical tabulating machine devised by Mr. 
Herman Hollerith and used in the tabulation of the census 
returns. Several machines had been brought over from the 
census department and were exhibited atthe time Dr. Bil- 
lings’ paper was read. F 

The complete list of officers of the association for the next 
year, as agreed upon by the nominating committee, is as fol- 
lows : President, Prof. Joseph Le Conte, of the university at 
Berkeley, Cal.; permanent secretary, Prof. F. W. Putnam, 
Cambridge, Mass.; general secretary, Prof. Amos W. But- 
ler, Brookville, Ind.; council secretary, Prof. T. H. Northon, 
of Cincinnati University, and treasurer, William Lilly, 
Mauch Chunk, Pa. The vice-presidents of sections are: A, 
Prof. J. R. Eastman, of the Naval Observatory, Washing- 
ton ; B, Prof. B. F. Thomas, State University, Columbus, 
Ohio ; C, Dr. Alfred Springer, Cincinnati; D, Prof. J. B. 
Johnson, Washington University, St. Louis; E, Prof. H. 
8. Williams, Cornell University ; F, Prof. 8. H. Gage, Cor- 
nell University ; H, W. H. Holmes, of the Ethnological 
Bureau, and I, Prof. S. Dana Horton, Pomeroy, Ohio. 

___ sr 2] oo 
Annual Reunion of the Old-Time Telegraphers. 





The old-time telegraphers held their annual reunion at 
the Ebbitt House, Washington, D. C., last week. It was 
an assemblage of men who looked very much alive, though 
time has whitened the hair of many of those present. 
Some of them had not met for twenty or thirty years, and 
their meeting at this time recalled many incidents that 
happened during the early years of the telegraph. 


The meeting was called to order by Mr. Geo. C. Maynard, _ 


the president of the association. When the meeting had 
come to order President Maynard delivered his address as 
follows : 

“Within the last few years Washington has come to be 
called the ‘ City of Conventions,’ for the reason that a great 
many important organizations have found it advantageous 
and appropriate to hold their meetings here. It is very 
certain that none of these have a better reason for assem- 
bling here than has our association, for in this place the 
telegraph had its beginning. This city is filled with memo- 
ries of Morse and Henry, of Vail and Kendall, and of many 
others whose labors brought the telegraph from a doubtful 
experiment to a great practical success. And here you will 
meet some of the men who took part in building and operat- 
ing the line which was the forerunner of the vast system 





THE ELECTRICAL WORLD. 


honor to themselves and the fraternity. Our association 
would be stronger and better if they were numbered among 
our membership. 

‘* While we remember the living we may not forget our 
dead. Since our last meeting David Brooks, Col. M. L. Day- 
ton, Thos. Finnegan and other valued members of our associa- 
tion have passed away. But, accustomed as we are to pene- 
trate the mystery of distance and to recognize the strong 
personality of loved ones whom we cannot see, our faith 
will not stop at this greater mystery ; and so whether our 
comrades sit with us to-day, whether they stand at their 
various distant posts of duty, or whether they have gone 
beyond the reach of our call, we count them all as our 
friends and love them as our own. 

‘*Our profession is one that peculiarly binds its members 
together. Some men engagein one business for a time, 
then leave it for something new and soon forget the old 
occupation ; but a man who is once a telegraph operator is 
always an operator. The fascination of the work, the habit 
of secrecy which isolates him from all the rest of the world, 
holds him in close fellowship with his brethren and creates 
a lasting spirit of comradeship, which no conventionalities 
or difference in position can destroy. The swiftest sender 
who ever touched a key would never pass Andrew Carnegie 
without recognition, because he was once a messenger; there 
is not alineman in the land who would refuse to shake hands 
with Senator Cush Davis because he used to climb poles 
without spurs, and the old-timer who holds the chief office 
in the greatest railway corporation will never reach a posi- 
tion so exalted that the boys will feel the slightest embar- 
rassment in asking him for a pass over his road. And our 
amiable and efficient legal brother, Mr. Safford, with the 
Interstate Commerce Commission and all the power of the 
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Pittsburgh; James D. Hoge, Zanesville, O.; W. M. Ash, G. 
L. Diven, Jesse M. Sarvis, W. H. Clarke, J. B. Austin, J. 
A. Hutchinson, J. D. Thurston, C. M. Heaton, Sr., and C. 
M. Heaton, Jr., Washington; Ralph W. Pope, New York; 
C. F. Vandeford, Knoxville, Tenn.; J. J. Clark, Sandy 
Spring, Md.; F. G. Waddell, Columbus, O.; R. J. Bloxham, 
Baltimore. 

President Maynard reported what had been done in the 
way of collecting information concerning the old-time op- 
erators. He also suggested that the members have their 
portraits taken, and that all relics of the old days obtainable 
be secured and collected for the National Museum. A num- 
ber of letters were read from absent members, among them 
one from Geo. E. Gilliland, of the Cincinnati Enquirer, and 
one from J. D. Reid, one of the pioneer telegraphers o! 
1845, and a colaborer of Morse and Kendall, now United 
States Consul at Dumfermline, Scotland, who inclosed some 
manuscript relics of the forties. These letters were received 
with applause. Upon motion Mr. Maynard was chosen 
chairman of a committee to collect relics, the committee to 
be appointed in the future. 

At the afternoon session the association decided to hold 
its next meeting at Omaha, Neb., beginning the third 
Wednesday of August next. Mr. Edward Rosewater, 
proprietor of the Omaha Bee, was elected president of the 
Old-Timers’ Association, Geo. M. Dugan was chosen vice- 
president and W. J. Dealy was re-elected secretary. 

The visiting telegraphers devoted their time to sight see- 
ing. They visited the Corcoran Art Gallery, which was 
opened expressly for them, and while there they held a 
meeting, which was organized spontaneously in front of 
the portrait of Prof. Morse, and elected Mr. S. H. Kauff- 
mann to membership in the Old-Timers’ Association. 

The following are the telegraphers present at the joint 
meetings : 

J. E. O’Brien, Scranton, Pa.; James J. Clark, Philadel- 
phia; J. H. Larcombe, Morell Marean, F. G. Waddell, A. 
B. Talcott, and W. H. Young, Washington; A. G. Safford, 
E. M. Tomlinson, W. B. Wilson, M. R. Hults, A. L. 
Eugene, F, T. Howser, J. B. Taltavall, M. H. Kerner, E. L. 
Bugbee, J. B. Austin, J. A. Swift, T. B. Fullon, J. C. 
Wagner, John Brandt, George M. Dugan, C. M. Heaton, 
Jr.; R. C. McDonald, Joseph Knittle, J. F. Sharey,. R. J. 
Hutchinson, F. D. Murphy, D. C. Sullivan, John Rattiebone, 
Joseph L. Edwards, and J. H. Larcombe, Columbus, O.; C. 
C. Hine, New York; J. A. Regan, New York; Thomas P. 
Scully, New York; J. Newton Crittenton, Chicago; G. E. J. 
Goalding, Erie, Pa.; C, A. Dalton, Washington, D. C.; J.C. 
Showerman, Michigan; L. J. Gifford, Dunkirk, N. Y.; 
Charles O. Pierson, Washington, D. C.; M. W. Barr, 
Washington, D. C.; Edward C. Cockey, New York; M. W. 
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FIG. 1.-INTERIOR VIEW OF THE EXHIBITION HALL AT MONTREAL. 


now in existence. This is the government’s house-clean- 
ing season and it is not very well prepared for company, 
but your welcome will be none the less cordial. The Presi- 
dent and all the members of his Cabinet are absent, but 
there is an old-time telegrapher in the place of every one of 
them, and the business of the government is going along 
much more smoothly than when all the executive officials 
were here attending to it and had the Congress and a great 
crowd of politicians and office-seekers to tell them how to 
do it. 

‘*We are assembled to-day to greet old friends and to 
find new ones ; to revive memories and recount experiences 
of days gone by, and to strengthen the bonds of fraternal 
sympathy and good will. We are to hear tidings from the 
absent, and we shall send them our warmest greetings. 
We hail with pride and satisfaction the men who have 
worked their way from some humble place in our ranks to 
positions of distinction and honor; Carnegie, Bullock, Green, 
Edison, Davis, Wickham, Reid, Geo. Kennan, that man who 
was disciplined in the telegraph to become one of the world’s 
heroes; and scores of others no less distinguished. But we 
shall not forget that host of others unknown to fame, who 
have long been standing at their posts of duty, oftentimes 
in loneliness, discomfort and deprivation, whose yearly 
records of duties done have always been closed with the 
word ‘ faithful,’ and at our hands no man shall receive 
higher honor than they. 

** Another class of our associates should have our high 
consideration. No man can say that Morse’s appeal to 
Congress for aid in conducting his experiments would have 
been successful had not Anna Ellsworth induced her father 
to give it his powerful support. Morse recognized her 
valuable assistance and gave her the place of honor when 
his line was inaugurated. From the very first, women 
began to learn the business, and were employed in 
the lines of nearly every company that was estab- 
lished. On the old Erie and Michigan line, with 
thirteen offices, not less than six women Were employed. 
They were true women and efficient operators. To-day 
there are thousands of them holding important positions, 
doing efficient service, clamoring for no ‘ rights,’ exerting 
an influence for good that cannot be expressed in words, an 


government behind him, cannot keep the boys from getting 
their passes, because the man of exalted position never for- 
gets his more humble comrade and is always glad to meet 
him and tolend him a hand. 

‘*The functiogs of our association are not only to enlarge 
acquaintances and foster a spirit of good will among its 
membet, but tg preserve the history of the telegraph 
and of thle men* who have taken part in its: marvelous 
development. Not fifty years ago one little line led its solitary 
way out of this city, and halted forty miles away. To-day 
hundreds of lines go in every direction. They encircle the 
world and encompass humanity. The world knows this as a 
great achievementof science full of mystery. We know it as 
a result of the honest, faithful labors of our associates, living 
and dead, whose memories we are to cherish and whose deeds 
we are to put on record. The watchword of the world is 
progress. In the march of civilization the telegraph must 
continue to lead the procession, not merely in maintaining 
a high state of science and art to meet the constantly in- 
creasing demands for better facilities for carrying on the 
great enterprise, but in the intelligence, integrity and 
high character of the men and women who are en- 
gaged in it. One of the strongest reasons for this re- 
quirement is the fact that the telegraph is one of 
the best schools for educating men for practical busi- 
ness, and its teaching and its influence should always 
be on the side of right. When the hand of Anna 
Ellsworth touched that magic wire stretching across the 
great distance which separated the country’s capital from 
the neighboring city, joining them in a union never more 
to be broken, it sounded a note in true harmony with the 
one keynote of the universe to which some chord in every 
human heart, if rightly tuned, will vibrate. It is the key- 
note of the universal song of ‘ Peace and good will to all 
men.’ That note still rings on and all the world hears it. 
We are here to-day to set ourselves in tune, and to prepare 
to join the song. With this preparation we shall be ready 
for the business before us.” 

At the conclusion of the address a vote of thanks was 
tendered the president. The first business transacted was 
the election of new members, the following being added to 
the roll: Thomas D. Lockwood, Boston; P. J. McKeever, 


Russell, New York; A. B. Talcott, Washington, D. C.; C. 
H. Mixer, B. W. Flack, Baltimore; F. T. Bickford, Wash- 
ington, D. C.; Ralph W. Pope, New York; Hugh A. Moody, 
New York; J. J. Clarke, Forest Glen, Md.; W. H. Young, 
Washington, D. C.; J. E. Petitt, Chicago; Paul D. Connor, 
Washington, D. C.; George Gilliland, Washington, D. C.; 
J. A. Hutchison, Washington, D. C.; Mr. T. F. Bickford, 
formerly of the Associated Press; Mr. T. G. Golden, of 
Texas; Mat France and L. L. Johnson, of Washington, D. 
C., and Mr. George Kennan. 
_——_—_—_a~o > oo 

The Electrical Exhibition at the Montreal Convention. 





The commercial interests of the electric light and power 
industries will be well represented at the Montreal Conven- 
tion of the National Electric Light Association. From 
present indications the exhibition hall will be more than 
crowded with the choicest specimens of electrical apparatus 
and supplies that the country can afford. (General Barney, 
of the Exhibition Committee, has gone to Montreal to 
arrange for the allotment of space to those whose applica- 
tions have come in during the last few days and to make 
the final arrangements for the exhibit. Now that about all 
of the available space has been taken by intending exhib- 
itors, our readers will be interested in knowing what the 
indications are for a successful exhibit. 

The place selected for holding the exhibit, as is now pretty 
generally known, is the Victoria Rink, an exterior view 
of which is shown in Fig. 3. The work of adapting this 
structure to the purposes of the exhibition has been going 
on for some time. Among other improvements found 
necessary was the laying of a second and stronger floor 
over the entire building upon the one now in place, and 
this work, it is reported, is now nearly completed. The 
structure is not far from 200 feet in length and 100 in 
width, considerable additional floor space being furnished 
by a gallery and two wings at the ends of the main build- 
ing. An interior view of the hall, with a perspective view 
of the floor, is shown in Fig. 1, while a diagram of the 
floor plan as divided off for the purposes of the exhibition 
is shown in Fig. 2. 

From Figs. 1 and 2 it will be seen that the central part 
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of the main floor is divided into four sections. As the vis- 
itor enters the main entrance and passes down the central 
aisle, he may expect to see the familiar apparatus of the 
Edison company, as this entire half of the main floor—the 
two sections upon the right—has been secured by the Edison 
General Electric Company, in which to make an elaborate 
display of its manufactured products, including dynamos, 
stationary and railway motors, mining apparatus, wire, 
lamps, instruments, underground tubes, cables, etc. In 
that quarter of the main floor at the left of the 
main entrance will be seen the exhibits of the 
Excelsior [Electric Company, the Ball Electric 
Light Company, of Toronto ; the Fort Wayne Electric Com- 
pany, of Fort Wayne, Ind.; the McGill University, of Mon- 
treal, and the exhibit of the newly organized H. Ward 
Leonard & Co., of New York City. The remaining quarter 
of the main floor will be occupjed with what will doubtless 
be a very interesting as well as elaborate display made by 
the Thomson-Houston International Electric Company, of 
Boston, a concern operating in all parts of the world, on 
whose territory, in fact, ‘‘ the sun never sets.” 

If now, the visitor returns to the main entrance after hav- 
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Quite a number of concerns will make private exhibits in 
the rooms and parlors of the Windsor Hotel. Among these 
will be the Electric Merchandise Company, of Chicago, 
which will be represented at the convention by Mr. D. B. 
Dean and Mr. W. R. B. Wilcox, and will make an exhibit 
in parlors 14 and 16 of some specialties in line material and 
will have some of the Burton electric heaters in operation. 

The variety of the exhibits as well as their number and 
completeness will probably be greater than at any previous 
convention, and those in charge of the work, both in New 
York and Montreal, are doing everything in their power to 
make a genuine success of the undertaking. The number of 
visitors each day will no doubt reach up into the thousands, 
so that the opportunity of exhibiting American apparatus 
to the Canadian people will probably be an unusually good 
one, 
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The Forest City Electric Light and Power Company. 


Back in 1882 the Forest City Electric Light and Power 
Company, of Rockford, Ill., was projected, and incorporated 
on January 15, 1883, the first directors being George L. 
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FIG. 2.-FLOOR PLAN OF THE ELECTRICAL EXHIBITION HALL. 


ing inspected the machinery and various appliances upon the 
main floor, and turns to the right, he will find ranged along 
the side of the building. if the present arrangements are 
carried out, the exhibits of the Standard Electric Time 
Company, of New Haven, Conn.; an additional space occu- 
pied by the Thomson-Houston International Electric Com- 
pany; the usual elaborate display of Okonite wires and 
cables made by the International Okonite Company, of New 
York City; the exhibit of arc lamps made by the Russell 
Electric Company, of Boston, Mass., and a general exhibit 
of the Canada Electrical Manufacturing, Construction and 
Supply Company. 

On the opposite side. of the building will be found, occupy- 
ing spaces of various sizes, an elaborate exhibit of interior 
conduits, junction boxes, automatic switches, cut-outs, and 
other electrical specialties made by the Interior Conduit and 
Insulation Company, of New York City; an exhibit of 
various sizes and styles of Chas. A. Schieren & Co.’s belts 
for electrical purposes ; the exhibit of wires, cables, tapes 
and compounds of the ‘‘Grimshaw” brand made _ by 
the New York Insulated Wire Company; the dis- 
plays of general electrical supplies made by the To- 
ronto Construction and Electrical Supply Company 
and the Electrical Engineering and Supply Company, of 
Syracuse, N. Y.; the wire and cable exhibit of the Norwich 
Insulated Wire Company; the Canadian displays of Robert 
Mitchell & Co., of Montreal, and of Mr. T. W. Ness, also of 
Montreal, a dealer in general electrical apparatus ; a display 
of commutator bars, brushes, etc., made by the Eurekz 
Tempered Copper Company, of North East, Pa., and an 
exhibit of fine measuring instruments that will be shown 
by the Weston Electrical Instrument Company, of Newark, 
N. J. 

So much for the principal exhibits as at present arranged 
for the main part of the building. It should be stated, how- 
ever, that a number of others have applied for space and will 
be definitely located in a few days. In the addition to the 
main building, at the end next the Windsor Hotel, will be 
the exhibits of Felton & Guilleaume, of CélIn, Germany, 
and an interesting exhibit of testing instruments and mis- 
cellaneous apparatus made by The E. 8. Greeley & Co. of 
New York City. At the opposite end of the building in the 
addition next to the main entrance will be the displays 
of the Eugene F. Phillips Electrical Works, the Dominion 
Wire Manufacturing Company, both of Montreal; that of 
the Standard Paint Company, of New York, and the Johns- 
Pratt Company, of Hartford, Conn.. A number of other 
applicants have not yet been assigned a definite location, 
and among these may be mentioned the Standard Under- 
ground Cable Company, whose exhibit of underground 
cables will be of especial interest because of the company’s 
recent success in securing the Minneapolis cable contract, 
amounting to nearly $100,000, and the La Boiteaux Electric 
Motor and Fan Company, of Cincinnati, O, The Phonograph 
®ompany has secured a room in which that instrument will 
be exhibited to the public, and six or eight of the automatic 
nickel-in-the-slot machines will be placed about the build- 
ing for the use of the visitors. 


Woodruff, W. C. Blinn, James Ferguson and R. T. Ran- 
dolph. The plant was started with two Van Depoele arc 
machines driven by a New York Safety engine, and within 
two years 60 arc lamps were in service. 

To-day the Forest City company has 160 are lights and 
over 4,000 incandescent lamps in service, supplied from two 
40-light and one 20-light Van Depoele arc machines and two 
of the new type of Edison arc-light dynamos, supplying cur- 
rent to 100 of the triple carbon Sperry arc lamps, while 
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station carrying the load from midnight till about 4 P. M. 
On the incandescent circuits 50 Ward lamps are in service 
and winning many friends by the clear and steady light 
furnished, the illumination being of such a high character 
that the introduction of one Ward lamp has simply paved 
the way for additional ones till in many cases the amount 
of current now supplied to the leading business houses is 
more than double what it was when only incandescent 
lamps were used and the consumer not educated by ex- 
perience to a higher standard of illumination. 

On the motor circuits aré 150 h. p. in, Eddy, C. & C. 
and Sprague-Edison motors, all of which are giving excel- 
lent satisfaction to the users. One 20h. p. C. & C. motor 
has been constantly in service since it was installed, eight 
months ago, running day and night week in and week out, 
not even stopping at noon time, except during a portion of 
Sunday, when the machinery is being cleaned. A 10h. p. 
Edison motor is now driving machinery that was formerly 
operated by water power, the close regulation and perfect 
service of the motor proving far more efficient and econom- 
ical than the water-wheel. 

In addition to its own work the Forest City company 
has installed in its station an 80h. p. Short generator, driven 
by an Ideal engine of 150 h. p., to which steam is supplied 
from the company’s boilers, the generator and engine be- 
longing to the West End Railway operating the Short system. 

Mr. M. A. Beal, the secretary and treasurer of the com- 
pany, anticipates a healthy and continuous growth of the 
city for many years to come, and thinks the day is not far 
distant when 2,000, or even 3,000, h. p. in current can be 
utilized economically by the inhabitants of Rockford. 

Mr. E. L. Woodruff is the president and Mr. R. Emerson 
vice-president of the company. 

_—_— Orr 2 ooo" 
Preparations for the Montreal Exhibition. 


Our Montreal correspondent writes under date of Aug. 
22 as follows : 

‘** Montreal at the present moment is the magnet whose 
attractive power is strong enough to draw electrical engi- 
neers and electrical people of all kinds not only from Can- 
ada, but also from over the border, and to increase the 
applications for space in a manner that bids fair to fill up 
all vacant spots in the exhibition building. The building 
itself presents an animated appearance just now. As you 
enter a card informs you that the manager’s office is 
upstairs, and going up you find General Barney, who 
receives everybody in his affable and courteous man- 
ner. His office overlooks the whole building, so that every- 
thing is under his watchful eye. In the office the Bell 
Telephone Company has placed one of its instruments 
gratuitously, and the interested public appear to be well ac- 
quainted with its number and keep the bell ringing inces- 
santly. On the floor of the rink are the men of the Edison 
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FIC. 3.-EXTERIOR VIEW OF THE ELECTRICAL EXHIBITION HALL. 


there are 7,000 Edison incandescent lamps connected in cir- 
cuit with six 700-light Edison dynamos. In addition two 
No. 32 Edison generators are furnishing service to users of 
electric motor power. The triple carbon Sperry lamps are 
spoken of in the highest terms by Manager Beal, who also 
praises the excellent service rendered by the new Edison are 
dynamos, which have not caused the slightest trouble since 
being installed. 

Pole-line circuits are used even in crossing the river, the 
farthest incandescent lamp being one and a quarter miles 
from the station, while the more distant are lights are three 
and one-half miles from the station. 

As all the machines are about loaded and the demand for 
light and motor service is constantly on the increase, the 
company contemplates the erection of a new, handsome 
and commodious modern station in a more suitable locality 
and from which current can readily be supplied for all 
forms of service and wherein 1,200 to 1,500 h. p. in engines 
van be accommodated. 

At the present time the service is cared for by New York 
Safety and Ideal engines and James Leffel and American 
turbines running under a water head of seven feet, and the 
current is distributed from two stations a mile apart, that 
feed into the same system, the smaller or water-power 


General and Thomson-Houston International companies, 
busily engaged in laying and stringing wires all over the 
inside of the curved roof. Mr. J. H. Waterman is in charge 
of the Thomson-Houston company’s men, and Mr. T. Barr 
those of the Edison company. A customs officer is in 
charge of the building, which has been made a bonded 

yvarehouse for the occasion. Outside the poles of the Great 
Northwestern and Bell Telephone companies are groaning 
beneath the combined weight of the wires which 
will transmit power from McGill University technical 
buildings to the exhibits of the various companies. The 
Citizens’ Executive Committee held a well attended 
meeting on Tuesday last, at which a lot of business was 
transacted, the principal part being the discussion of re- 
ports of sub-committees and the reading of the official pro- 
gramme, The Finance Committee was authorized to maké 
grants amounting to about $1,900 for entertaining the mem 
bers of the National Electric Light Association. As somé 
of the committees were unable to report, the actual sum 
that will be granted is not known, but from all appearances 
money will not be wanting to entertain them. The sub- 
committee on exhibits also met and ratified the appoint- 
ment of General Barney by the Executive Committee of 
the association.” 


- 








































































































































































144 


(Copyrighted 1890.) 


Chronological History of Electricity, Galvanism, Mag- 
netism and the Telegraph, from B.C. 2637 to A. D. 
1888.—Part I.* 


BY P. 
1755. ——Eeles—Eales 


F. MOTTELAY. 

Me BD (Henry), a prominent 
scientist of Lismore, Ireland, communicates to the Royal 
Society, on the 25th of April, 1755, a paper concerning the 
electrical property of steam and exhalations of all kinds. 
Eeles’ theory of the electricityof vapor (‘‘ On Vesicles and 
Atmospheres of Electricity ” ), afterward developed by Sir 
John Herschel, is fully explained in the ‘‘ Encyclopedia 
Britannica” article on Meteorology (par. 135, etc.), and is 
also alluded to at page 43 of Harris’ ** Electricity,” as well 
as at page 153, vol. XLIX., part 1, of the Philosophical 
Transactions. 

Mr. Eeles showed, contrarily to the ideas of best 
judges and followers of Franklin’s theory, that the 
Leyden jar is being charged, both the inside and the out- 
side have the same kind of electricity and that the negative 
electricity does not appear until the machine has ceased 
turning. LEeles’ hypothesis, extracted from ** Philo- 
sophical Essays,” and from the analysis of a course of lec- 
tures delivered at Trinity College, Cambridge, by Mr. At- 
wood, is treated of at length by George Adams in the fourth 
chapter of his ‘‘ Essay on Electricity,” wherein pertinent 
allusion is also made to the fact of Mr. Eeles having been 
purposely shut out of Priestley’s ‘‘ History and Present 
State of Electricity.” 

See, likewise, Philosophical Transactions, vol. XLVII., 
p. 524. 

A. D. 1756.——Le Chevalier Jacques C. F, de la Perriére 
de Roiffé (not Reiffé) is the author of ‘‘ Méchanismes de 
l’Electricité et de ’ Univers,” published at Paris, wherein he 
pretends to account for all electrical phenomena. 

At page 12 of his Préface, he curiously states that as every- 
body comprehends the distinction between elastic and non- 
elastic bodies, likewise the existence, nature and diversity 

of the properties of atmospheric fluids, with which all 
bodies are impregnated and by which they are surrounded, 
also the various expansive modes of activity to which they 
are subject, as well as their immiscibility as regards the 
surrounding air, without which latter they could not how- 
ever subsist, he will in his new theory apply these princi- 
ples to the mechanisms of electricity and of the universe as 
affected by the general laws and the invariable results at- 


the 
while 


his 


taching to shock and motion. 

A. D. 1756.——In the ‘‘ Subtile Medium Proved,” etc., of 
Mr. R. Lovett, lay-clerk of the Cathedral church at Worces- 
ter, England, are shown numerous medical cures success- 
fully made by electricity. He asserts that the electric fluid is 
almost a specific in all cases of violent pains, like obstinate 
headache, the toothache, sciatica, etc., but that it has not 
He states that 
electricity property administered has never caused injury, 


succeeded so well in rheumatic affections. 


and he alludes to equally successful cures made by the Rev. 
Mr. J. Wesley and by Dr. Wetzel, of Upsal. 

The well-known physician, Antonius de Haen, during 
several years’ experience, made many cures of paralysis, 
St. Vitus’ dance, etc., by the agency of electricity, as re- 


lated in his Ratio Medendi, vol. 1., pp. 199, 200, 233, 234 
and 389. Allusion has been made in these pages to the 


employment of electricity for medical purposes by Kratz- 
enstein (A. D. 1745) and by Jallabert (A. D. 1749), and Priest- 
ley named many others who have likewise used it success- 
fully in their practice. 

See Lovett, ‘* Philosophical Essays,” 1766, ** The Electri- 
cal Philospher,” 1774-1777; **Subtile Medium 
etc.,” pp. 76, 101 and 112; also his ** Philosophical Essays.” 
Worcester, 1761 and 1766, and his ** Electrical Philosopher,” 
1774; Wesley’ Electricity Plain 


and Useful,” p. 3; 


Proved, 


‘* Desideratum, or made 
Veratti, 
pour guérir les paralytiques. 

A. D. 1757. 
Royal Society of London a paper which is read May 5, 1757, 


** Observations 
Have, 1750. 


Dr. Darwin, of Litchtield, addresses to the 


Joseph 
La 


and in which he gives an account of experiments to prove 
that the electric atmosphere does not displace air, and that 
all light, dry animal and vegetable substances, in particu- 
lar, are slow to part with the electricity with 


(Phil. Trans., 


which they 


have been charged. vol. L., part I., pp. 
252 and 351.) 
A. D. 1757. 


who studied under the Bernoullis, 


Euler (Leonard), a native of Switzerland, 
and who succeeded Dan- 
iel Bernoulli as professor of mathematics at St. Petersburg. 
was undoubtedly the greatest analyst the world ever pro- 
duced, (‘* Enc, Brit.,” Fifth Dissertation.) 

He adopted the theory of Descartes that 
fluid moves from the equator to the poles, and he endeav- 
ored to determine mathematically the course of the mag- 
He an- 
nounces that ** the magnetic direction on the earth follows 
through the 
place and the two magnetic poles of the earth,” or, 


the magnetic 


netic needle over the surface of the entire earth. 


always the small circle which passes given 
as 
worded by Sir David Brewster, that ‘* the horizontal needle 
is a tangent to the circle passing through the place of ob- 
servation and through the two points on the earth’s surface 
where the dipping needle becomes vertical or the horizon- 
tal needle loses its directive power.” 

the 
power in the loadstone, the pores of which he imagined were 


filled with valves admitting of the entrance of the current 


He entertained peculiar ideas regarding source of 
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and preventing its return. His notions on this subject 
are best given in his own words: ‘* Non-magnetic 
bodies are freely pervaded by the magnetic matter in all 
directions ; loadstones are pervaded by it in one direction 
only water, we know,.contains in its pores par- 
ticles of air, . . . air, again, it is equally certain, con- 
tains in its pores a fluid incomparably more subtile, viz., 
ether, and which, on many occasions, is separated from it, 
as in Electricity; and now we see a still further progression, 
and that ether contains a matter much more subtile than 
itself—the magnetic matter which may, perhaps, contain 
in its turn others still more subtile. The loadstone, 
besides a great many pores filled with ether, like all other 
bodies, contains some still much more narrow into which 
the magnetic matter alone can find admission. 
are disposed in such a manner as to have communication 
with each other, and constitute tubes or canals through 
which the magnetic matter passes from the one extremity 
to the other. Finally, this matter can transmitted 
through these tubes only in one direction, without the pos- 
sibility of returning in the opposite direction. As 
we see nothing that impels the iron toward the loadstone, 
we say that the latter attracts it. It 
however, that there is a very subtile, though invisible mat- 
ter, which produces this effect by actually impelling the 
iron towards the loadstone.” 

See his ‘ Letters,” translated into English 1802, vol. I.. 
p. 214, and vol. [1., pp. 240, 242, 244: ‘* Berlin Memoirs,” 
for 1746, p. 117; 1757, p. 175; 1766, p. 213 ; Poggendorff, vol. L., 
p- 702; ‘‘ Nova Act. Petropol.” for 1779, vol. TII.; ** Piéces 
de Prix de Acad. des Sc. de Paris,” vol. V., Mém. UL. and 
IX., this last named publication containing, likewise, a 
joint Memoir of D. Euler, J. Bernoilli and E. T. Dutour 
upon the Mariner’s compass, which appeared in Paris during 


These pores 


be 


cannot be doubted, 


1748; Whewell, ‘* History of the Inductive Sciences,” 
1859, vol. I., pp. 225, 367, 370; vol. I1., pp. 32, 40. 


His son, Albert Euler, censured Halley’s magnetical hy- 
pothesis, and proposed, in 1766, a theory requiring the 
assumption of only two poles, distinct, however, from those 
of the terrestrial axis. 

A. D. 1757.——Dollond (Jobn), who was at first a silk 
weaver at Spitalfields, England, occupation 
abandoned to give his entire attention to scientific experi- 
mental studies, discovered the laws of the dispersion of 
light and constructed the first achromatic telescope as well 
as several improved instrwnents for magnetic observations. 
A full description of the most important of these, accom- 
panied by illustrations, can be found in the articles of the 
** Encyclopedia Britannica” on magnetic instruments. 

See Kelly’s *‘ Life of John Dollond,” London, 1808 ; Phil. 
Mag., vol. XVIII, p. 47; Thomas Thomson, ** Hist. of Roy. 
Soc.,”” London, 1812, pp. 379-882 ; 
the Electric Machine made by P. and J. 
1761. 

A. D. 1757.——Wilcke 
tinguished scientist of Stockholm, introduces new phe- 
nomena respecting electricity produced by melting electrica! 
substances, which of 
periments begun by Stephen Grey. He gives the name of 
spontaneous to the electricity produced by the 
faction of that the electricity of 
melted sulphur does not appear until it commences to cool 
and to contract, and that its maximum is 


which he 


** Directions for using 
Dollond. London. 
Carolus). a (lis- 


(Johannes very 


he discovers in continuation ex- 
lique- 
electrics, observing 
reached at its 
point of greatest contraction ; also that melted sealing wax 
becomes negatively electrified when poured into glass, while 
when toured into sulphur it is positively electrified, leaving 
the sulphur negative. (Sir Humphry Davy. ** Bakerian 
Lectures,” London, 1840, p. 36 and notes. ) 

In conjunction with 4%pinus, while both are in Berlin, he 
investigates the subject of electric atmospheres, and both 
are led to the discovery that plates of air can be charged in 
(See Canton, A. D. 
This they did by suspending large wooden boards 


the same manner as plates of glass. 
1753.) 
covered with tin, and whose fiat surfaces were held paral- 
They found that upon electri- 
fying one of the boards positively the other was always 


lel to and near each other. 


negative, and that with them could be given shocks like 
They likened the state of 
the boards to the condition of the clouds and tle earth dur- 


those produced by a Leyden jar. 


ing a thunderstorm, the earth being in one state and the 
clouds in the opposite, while the body of air between them 
unswers the same purpose as the small plate of air between 
the boards or the plate of glass between the two metallic 
coatings of the Leyden jar. 

Wilcke’s treatise, alluded to below, defines the two elec- 
tricities much more clearly than had previously been done. 
He distinguished three causes of excitation, viz., warming, 
liquefaction and friction; the spontaneous electricity al- 
ready alluded to, he further says, is the result of the apposi- 
tion or mutual action of two bodies, in consequence of 
which one of them is electrified positively and the other 
negatively ; communicated electricity, on the other hand, is 
that which is superinduced upon the whole or part of a 
body, electric or non-electric, without its being previously 
heated, melted or rubbed, or without any mutual action be- 
tween it and any other body. This distinction is, in general, 
very obvious, but Mr. Wilcke defines it throughout his work 
in an exceptional manner, and cites cases wherein they are 
frequently confounded, 

Wilcke and Brugmans (A. D. 1778) first propounded the 
theory of two magnetic fluids, which was afterward esiab- 
lished by Coulomb (A. D. 1785) and perfected by the great 
mathematician Poisson (A, D, 1811). The hypothesis of the 
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two fluids supposes that a magnet contains minute invisible 
particles of iron each of which possesses by itself the prop- 
erties of a separate magnet. It is assumed that there are 
two distinct fluids—the austral and the boreal—which re- 
side in each particle of iron, and are inert and neutral when 
combined, as in ordinary iron, but when they are decom- 
posed the particles of the austral attract those of the boreal, 
and vice versa, while they each repel one another. 

See Wilcke, ‘‘ Disputatio inauguralis physica, etc.,” pub- 
lished Rostock, 1757, also his ‘‘ Herrn Franklin’s briefe von 
der electricitat, etc.,” Leipsic, 1758, his ‘‘ Talom Magneten “ 
1764, and his ‘‘ Uter den Magneten,” Leipsic, 1758, also 
1794-1795, likewise his different Memoirs in the 
‘** Schwedisches Musaeum,” vol. I., p. 31 and in both the 
‘*Schwedischen Akad. Abhandlungen, etc.” (also Newe Ab- 
hand.) and the ** Vetensk Acad. Handi,” for 1758, 1759, 1761- 


1763, 1766-1770, 1772, 1775, 1777, 1780, 1782, 1785, 1786, 
1790. - 
A. D. 1759.——Hartmann (Johann Friedrich), of Hanover, 


isthe author of three works on electricity, published in that 
city in 1759, 1764 and 1766, wherein he gives an account of 
several very curious electrical experiments. One of the 
most interesting demonstrates the progressive motion of the 
electrical discharge. When he passes the shock through a 
great number of small cannon balls, sometimes to the num- 
ber of forty, placed upon small drinking goblets close by 
one another, all the sparks are seen and all the cracklings 
are heard at the same moment; but when he substitutes 
eggs (preferably ten or twelve) for the balls, the progress of 
the explosion is visible, every two giving a flash and a re- 
port separately. 

He remarks that upon one occasion, as he re-entered a 
room which he had just before left, after making therein a 
number of experiments, he observed a small flame to follow 
him as he walked about swiftly with a lighted candle in his 
hand. The flame vanished whenever he stopped to examine 
it, and he attributed its appearance to the presence of 
sulphur thrown into the air by continued violent electrifi- 


cation. 

See Hartmann, ‘*‘Abhandlung von der verwandschaft. 
ete.,” Hanover, 1759, pp. 58, etc.. and 135; also his *‘‘Elec- 
trische experimente, etc..” Hanover, 1766, and his **An- 


merkungen, etc.,” 1764, 4to, p. 88: Friedrich Saxtorph, 
** Elektricititslire.” vol. U.: Hamburgisches Magazin (also 
Neues Hamb. Mag.) for 1759, vol. XXTV., and for 1761, vol. 
XXV.; ‘* Nov. Acta Acad. Nat. Curios,” vol. IV.,s. 76-82, 
126; ** GOttingischen gemein. Abhand.,” von Jahr 1775. 

A. D. 1759.——Wesley (John), the founder of Methedism 
and the most eminent member of a very distinguished Eng- 
lish family, publishes ** The Desideratum ; or Electricity 
made plain and useful, by a lover cf mankind and of 


common-sense.” In this, he relates at great length 
the cures of numerous physical and meral ailments, 


attributed to the employment of the electric fluid, under 
such curious headings as ** Electricity, the soul of the uni- 
** Electricity. the greatest of all remedies.” etc.. ete. 
A. D. 1759.——#pinus (Francis Maria Ulric Theodore). 
celebrated German natural philosopher, member of the 
Scientific Academies of Berlin and St. Petersburg. pub- 
lishes in the latter city his most important work, ** Tenta- 
men Theoriz Electricitatis et Magnetismi,” 
adopts, as did Wilcke, all the general principles of 
lin’s theory of positive and negative electricities. 
he also shows that the phenomena of electricity depend 
chiefly upon the tendency of the fluid to attain a state of 
equilibrium by passing from one body which contains an 
about it which may than the 
that the electric fluid which exists in the 


verse,” 


wherein he 
Frank- 
Therein 


excess to those have less 
natural quantity : 
pores of all bodies moves without obstruction in non-ele« 
trics and with much difficulty in electrics ; that 
contain a fluid whose particles mutually repel one anothe 


all bodies 


with forces decreasing as the distances between them in 
creases, and, according to the same law, attract the parti- 
cles of the bodies with which they are in combination. 

Wilcke. 
he found the means of charging a plate of air, an experi 


We have already seen that, in conjunction with 


ment which was suggested by some of the observations mac 
by Canton and Franklin, and which led to what may be con 
sidered one of the greatest disc ,veries in the science of ele 

tricity since those of Dr. Franklin, for in this was first 
demonstrated the grand principle of induction (see Grey, 
A. D. 1720), and the result led to Volta’s discovery of th 
electrophorus. Volta, also, was the first to apply to an 
electrometer the apparatus invented by Apinus for con- 
densing electricity. 

Epinus first discovers, to its fullest extent, the aftinit) 
existing between electricity and magnetism, explaining 
nearly all the phenomena of magnetism. 

He improves materially upon the methods employed by 
Du Hamel and Michell for the construction of artificial 
magnets in a different line from that employed by John 
Canton, A. D. 1753. This he does by laying the bar to be 
magnetized upon the ends of the opposite poles of two 
powerful field magnets, and, while it rests thereon, he 
places two bunches of magnetic bars upon the middle o! 
the bar, separating the bunches by a piece of wood and 
keeping together the poles of each of the same name as 
that of the powerful fixed magnet nearest to it. These two 
bunches are then held at an inclination of 15 to 20 degrees 
and are drawn away from each other to the end of the bar to @ 
be magnetized, so that each half of the latter receives th« 
same number of strokes. When the bar isa very thick one, thie 
process should be repeated upon its reverse, and, to make 
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the result more effective, the united ends of the bars ought 
at the outset to be ground together, and pressure should be 
applied while the operation is going on. 

fepinus was 
tourmaline. 
the attractive power of the latter, he 
ments, of which he communicated the v 





the first to discover the polarity of the 


After Mr. Lechman made him acquainted with 


made many experi- 


1 
‘ 
ery important re- 





~~ A J 


sults, during the year 1756, to the Academy of Sciences and 
but little was 


Bbeies-Lettres at berlin. p to this time 


known regarding the excite the tourma- 


necessity of heat t 

line. A{pinus found that he could electrify the stone in 
} : ; ; 1 313 , . > aon 

it in boiling water, and 


that it was necessarv to heat it to between 9 


the strongest degree by placi 


no 
bil sy 


degrees and 





212 degrees Fahrenheit to develop its attractive powers. 
One of the extremitiés of the tourmaline terminated by the 
six-sided pyramid then becomes charged with positive 
electricity, while the other extremity is negative so as to be 
capable of affecting a delicate-electroscope. 
Mr. De Romé Delisle, in his *‘ Essai de Cristallographie,” 
aris, 1772, page 253, alludes to what has already beei 
~~ s 4 + . ‘ > +5 , ° lj 
tated relative to the necessity of heating the tourmaline 
2J.G.S. at A. D. 1 and Leméry at A. D. 1717), and 
, “‘-7 the wv = ot+pi lit d Ad: . ‘ 
vives an extrat from the work at nuced TO ACanson, as 


mentioned at A. ! 1751 Delisle’s references embrace 
ct. Pari 1717, p. 9: **Act. Berolin,” 1756, p. 105; Lettre 
va Caraffa a Mr. de Buffon, Paris, 1759: 


(tire-cendre), 
1768, p- 


Aschenzicher 
191; ‘‘Act. Holmens,” 





15 he speaks of the electrical 
ies rystals, showing that the 
lapis lyncurius of t ents is the hyacinth cr zircon of 
to-day (see B. ¢ , and not, as many believe. eiths 
amber or belemnite } fond e, ta} is Si mi ris). 
while the hyacinth of old wasa purple stone which, if found 
to-day, would lassed among the amethysts. 
e€ I S I 4 € t ineé r i ys. 
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Com. | A ad cuD- 
tl! a . \ ict { ty Pp c 
Phil. 7 4 vol. LVII art 1.,] 
i i 
5 nr j vy’ da Vag- 
l isl i ‘ ( r r 
3 Sy é 
é ia f ? s 
B 1e e] in S ( et d [ Ne) ( 
ar Vi | S Soc ~ 
\ m obe issails the theory an- 
nounced by WVulay (see Fra iklin, A. D. 1752), and show 
In a paper to the Royal S pec yer 20), 1 that 
all the electrical phenomena are produced by two 
distinct but co-existent fluids, not independent but 
counteracting each other. He assumes that equal quanti- 


; of these fluids are contained in all bodies while in thei 


natural condition: that when a body is positively electri- 


tied it does not contain a larger share of electric matter. but 

larger portion of one of the active powers. and when 
negatively electrified a larger portion of the other. and not. 
as Franklin’s theory supposes, an actual deficiency of electric 
Inatter. 

Symmer’s theory is perhaps best explained in his own 
words as follows: ‘** It is my opinion that there are two 
electric fluids (or emanations of two distinct electric pow- 
electricity 


, essentially different from each other; that 
the efflux and afflux of these fluids, but 


does not consist in 


unulation of the one or the other in the body elec- 


in the 


in the ac 


trified: or. in other words, it consists posse ion of a 


larger portion of the one or of the 


other power than is 
requisite to maintain an even balance within the body, and 
istly, that according as the one or the other power pre- 
vails, the body is electrified in one or the other manner.” 

Very curious reading may be had by reference to the 


. @ 4 > 
olumes Or Une 


Philosophical Transactions named below, 


n which Symmer details many experiments with pieces of 


ilk, as. well as with white and colored, new and newly 


cleansed. silk and worsted stockings. Therein he shows 
his ability to charge the Leyden jar with either positive or 
negative electricity, according as he presents a black or 
white stocking to the wire of the phial. These experiments, 


which Symmer admits to have made for the express pur- 
pose of proving the existence of two electricities, further 
illustrate the phenomenon of electrical cohesion, although 
the latter is still better demonstrated by 


He thus expresses himseif: 


neans of panes of 
ordinary glass. 

‘Upon these considerations, we may expect, from the 
experiment in hand, the means of determining whether 
the distinction of electricity into two different kinds is 
inerely nominal, or if there is an essential difference be- 
tween them: for, after the glass plates have been electri- 
fied in one position, so as to be incapable of receiving any 
more electricity, if they be inverted, and in that new posi- 
tion presented to the chain and wire, and the globe again 
he put in motion, according as one or other of those opin- 
ions holds, corresponding effects will follow.” 

See Philosophical Transactions, vol. LI., part L.; pp. 340, 
366, 373, ete., 389, and vol. LVII.. p. 458; Nollet, ‘* Lettres, 
vol, III., p. 458; ** Encycl. Britan..” article ‘* Electri- 
1829; 


ete.,” 
city”; ** Library of Useful Knowledge,” London, 
Electricity,” Nos. 160 and 161. 

A. D. 1760.——Mayer (Johann Tobias, Sr.), one of the 
inost celebrated German 
servatory at G6ttingen, is the first to make known the law 


astronomers, director of the ob- 


of the inverse square resulting from actual experimental in- 
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vestigation. This he does in a paper, ‘‘ Inclination and De- 
clination of the Magnetic Needle, as deduced from theory.” 
read the Royal Society at Géttingen, wherein he 
states that the intensities of the magnetic attractions and 
repulsions vary inversely as the squares of the distances 
the 
for addi- 
of the 
same work, for an account of Mayer’s dipping needle as 


bef re 


1 


the pole of a magnet. 
ninth edition of the **‘ Encyclopeedia Britannica,” 
tional reference to the above paper, also section 14 


from 


See ‘‘ Magnetism,” in 


General Sabine. 


constructed by 


See Delambre’s notice of the life of J.T. Mayer in the 
Universelle” ; Hutton’s ‘‘Mathem. Dict.”; 
Montucla, ** Histoire des Mathématiques”; list of his works 
added to the eloge pronounced by Kaestner, Gdttingen, 
1762: ** Abhandlungen von Galvani und undern,” Prague, 
History of the Inductive Sciences,” 1859, 
221; Coulomb, *‘ Memoirs Acad. Paris” 


vol 8} y pp- 206, 22 
1787: Lambert, Reports of the Berlin Academy 


‘* Biographie 


1793; Whewell, ** 


‘(Johann Tobias, Jr.), 1752-18380, is the author of 


Memoirs on the magnetic needle as well as upon electrical 
experiments, of which accounts may be found in Gren’s 
Journal der Physik, and in the ‘‘ Comment. Soc. G6ttingen.” 

A. D. 176 
Swedish astronomer, naturalist and chemist, writes several 
letters to Mr. Wilson, which are read before the Royal So- 
1760, and March 18, 1762, wherein he al- 


ssibility plates of ice in the 


—1762.—Bergman (Sir Torbern), celebrated 


ciety. Nov. 20. 


ludes to the po of electrifying 








same manner as plates of glass. Ina subsequent letter he 
ae $ ts with — bons of different colors 
almost as curious as those of which an account has already 
I o 7 as, 175 and from which he con- 
‘ es t ‘ a certaiz ed orde1 i 
"4 € ! ( nh W ( all he 
W ¢ 1 main unch 
ss > k in 
ti ectrica tourmalini,” ‘* Elek- 
he, ete...” and his other works referred to in 
the Philosophical Transactions (vols. LI., LII.. LIV.), 
ta Upsal K. Sehwedischen Akad. Ab- 
hand..” ** Aus dem Schwed. Magazine”: Gmelin’s *‘ Chemis- 
try,” p. 820 37 Thomson, ** Hist. of the Royal 
Soci do | f 3-477 
elaval (E. H.) communicates between 
760 and several papers to the London Royal Society in 
1 ce tee ‘ de for the purpose of ascertain- 
o t O ; fa body in different states. 
He s] th; imal egetable substances lose their 
1 y ’ t é ced to ashes, and that al- 
though metals are the t conductors, their oxides are non- 
i es n ts made with island (Ice- 


lai rystal (well known for its singular property of double 
ef} ( yr that it is affected by heat differently 
{ 1 other e5 nam ice the temperature neces- 

to render the ter electric makes the crystal non- 
electric He had a piece of erystal of which one part be 
came non-electric when greatly heated. while the ocher 


i the same or even a much greater heat. remained 
did not. 


. } 
WhO 


experiments however, 
Torbern Bergi 


found that island 


perfectly electric. The 


nan. reported them 


with great care: he (Iceland) crystal wa 


a conductor in all cases. to whatever degree of heat it was 
exposed. 
See P Trans., vol. LI., part L.. p. 838; vol. LIL, part 





I., p. 354, etc., and part I., p. 459; also vol. LIII., part I., 
pp. 84-98 : Thomas Thomson, ** Hist. of Roy. Soc.,” p. 443; 
Thos. Young ourse of Lectures,” 1807, vol. II., p. 679, 
or not on Wollaston’s paper concel iing the double re- 
fraction of Iceland crystal 

\ 1761.— he 1y experiments made at this 
period by Ebeneze ersley, of Philadelphia, relative to 
the two contrary elect ties of glass and sulphur are in- 


Benjamin Franklin in his Letters 


at pages 99, 100 and 1 He also makes several curious 
observations on the elongat and fusion of fine iron wires 
when a strong charge is ] ed through them while in a 
state of tension, to which Dr. Watson makes special refer- 


} 


ence in a paper read before the Royal Society. He concludes 


that lightning dces not melt metal by a cold fusion, as Dr. 


Franklin and himself had formerly supposed, but when it 


passes through the blade of a sword, if the quantity is not 
very great, it may heat the point so as to melt it, while the 
broadest and the thickest part may not be sensibly warmer 
than before. 

To ascertain the effects of electricity upon air, Kinnersley 


ich he called an 


devised an instrument w electrical air 
thermometer, and which is described at page 626, vol. VITI., 
of the 1855 With this he can 
show the sudden rarefaction which air undergoes during 
the passage of the electric spark through it, heat being 


produced without accompaniment of any chemical change 


* Encyclopedia Britannica.” 


in the heated body. 
The most important 

who, besides being an intimate friend, was the original asso- 

ciate of Ben. Franklin, are summed up as follows: A coated 


flask containing boiling water cannot be charged, the elec- 


observations made by Kinnersley, 


tricity passing off with the steam; but when the water gets 
cold the flask may be charged as usual. A 


negative state of electricity standing upon an electric, and 


person in a 


holding up a long sharp needle out of doors in the dark, 
observes light upon the point of it. No heat is produced-by 
electrifying a thermometer, nor by passing shocks through 


large wire, But small wire is heated red hot, expanded and 
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melted. (Phil. Trans. for 1763, vol. LIII., p. 84; Thomson, 
‘** Hist. Roy. Soc.,” p. 445.) 

See Sturgeon’s ‘ L 
Trans., vol. LXITI., 1778, part I., p. 38; 


pp. 86, 87; 





p. 169; Phil. 
vol, LIII., part 1., 
** Elec. du Corps 


» 220. 


1249 


‘ 1V » © Rarthalan 
vol. LIV., p. 208; Bertholon, 


pp. 28, 83, 214, 217 


Humain,” 1 
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Capacity, Self-Induction and Mutual Induction Meas- 
urements on Overhead Lines.* 


BY M. MASSIN, 


The capacity of overhead lines has not often been meas- 


ured. No measurements of mutual induction or self-induc- 


tion have as yet been taken, or at any rate published, with 
note in the Annales Tél graphiques in 


the exception of a 
which I described the first of these experiments 

This omission is partly explained by the difficulty experi- 
enced in finding lines on which the measurements can be 
conveniently effected. The conductors used for these ex- 
periments should not be attached to the same 
the 


the wires installed on the same supports 


supports as 


wires in use, near them ; moreover, 


or even to supports 
I as the conductors 
measured, or on supports near them, should not, throughout 
to inductive 
to earth 
service is going on at the time the measurement is being 


effected. 


their extent, be subjected influences from 


other wires, or be connected in offices where the 


Iwas able to extend my experiments on capacity and 
Ss -1in ( m over three circuits in which these conditions 
( ud be ( Ve 

\. Line of 18 kilometres of iron wire, 3 millimetres in 


diameter ; two wires plac distance of .4 of a metre 


from one another and at a mean distance of 4.5 metres from 
the ground. 
B. Line of 50 kilometres arranged under the same condi- 
tions as line A. 

C. Line of 50 kilometres of copper wire, 2.5 millimetres in 
.o of a metre 


diameter : two wires plac ed ata distance of 


from one another and at a mean distance of 5.5 metres from 
the group. 





We will now give a brief description of the methods em- 


ployed and the results obtained. 


Capacity.—The capacity was measured by comparison 


with a condenser, the line being charged with a given bat- 


1 


tery and the discharge sent through a galvanometer. 


By virtue of a special arrangement, no interval elapsed 


between the moment when the battery was disconnected 


from the line and that in which the line was discharged 


into the galvanometer: we thus avoided letting part of the 


With a view to preventing the effects due 


charge escape. 


to earth currents. effects which have a considerable in- 


fluence on wires having an insulation resistance of only a 


few megohms, the mean of the throws obtained was taken 


by interchanging the poles of the charging battery. 
The 


wire connected to earth, then connecting the second pole 


experiment was made by taking the capacity of a 


of the battery and the outgoing wire of the galvanometer, 
not to earth, but to asecond insulated wire, parallel to the 
tirst and attached to the thus 


salne supports ; we measure 





the capacity of a loop circuit. The results are as follows:— 
LINE A. 
Microfarads. 
Kilometric capacity when connected to earth .. .0097 
- of the two wires together............. .0070 
LINE B. 
Kilometric capacity when connected to earth........... 0099 
“ ” of the two wires together.. 0069 
LINE C, 
Kilometric capacity when connected to earth......... . .0091 
66 66 of the two wires together .0065t 


Calculation gives .0067 as the capacity of one wire of the 
line A or B when connected to earth. 

Self-Induction.—The method employed is one of those 
proposed by M. Vaschy in section 381 of his Traité d’ Elec- 
The effect of 


means of a condenser 


tricité et de Magnétisme. self-induction is 


neutralized by shunted by a 
resistance. 

The first part of the 
equilibrium for the permanent current should be obtained 
from the Wheatstone bridge ; this is arrived at theoretically 
by means of a stretched German silver wire along which 
Practically the best results are obtained 


measurement requires that strict 


a contact slides. 
with a fixed contact, between the clips of which passes a 
wire wound in opposite directions on two little drums of 
ebonite turned by hand. 

The earth currents, which varied constantly, did not 
allow of our measuring the self-induction of a wire con- 
nected to earth, but only the self-induction of a loop line 
formed of two parallel wires. 

The coefticients of self-induction were found to be : 


A i Ee ee ed ae dp aceie sais -0121 per kilometre. 
ane lt SPP rrr re -0129 “* ” 
a A ee a ET eT oe bo eA PP On 0025 ** “ 


In this third case, calculation gives .0022. 

For the two first cases comparison is useless, since the 
permeability of the metal enters into the calculation, and the 
permeability of the iron of the telegraph which 
we experimented was not known. We can, however, 
duce this permeability from the coefficient of self-induction 
measured ; it would be about 100. 

Mutual Induction.—The mutual induction of 
was measured by a method also proposed by M. Vaschy in 


wires on 


de- 


two wires 


From the Klectrical Review (London). 
t The system of two wires has therefore a capacity equal to seven- 
tenths that of a wire connected to earth. In the case of underground 
wires we get exactly half. 
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the work already mentioned, section 380, by comparison 
with a capacity. 

The earth current circulating in the induced wire has the 
effect of bringing out the luminous image on the scale. 
The earth current is overcome with a shunted battery, or 
the image is brought back with the directing magnet. 

On the line A the measurements gave for the kilometric 
coefficient the value .0032. These figures require confirma- 
tion. On lines B and C the results did not show sufficient 
agreement to be quoted. 

The experiments with regard to the coefficients of self- 
induction require to be completed by the indication of this 
coefficient in the case of a single wire ; to get this we must 
avoid the disturbance of earth currents by using a circuit 
consisting of a single wire starting from an office by one 
line and returning by another, without the conductors con- 
stituting it following the same course as one another, or as 
wires in service, or being influenced by wires in service. 


———+e & ors 


The Most Economical Loss in Conductors.—III.* 


BY PROF. E. P. ROBERTS, 


{1. In the introduction to this series of papers the 
advisability of obtaining competent advice with reference 
to the erection of a plant was urged, and an example was 
given showing the probable gain by so doing, for a plant of 
10,000 lights, costing $100,000. It was notintended to rep- 
resent tha) a company desiring to erect a plant with a 
dynamo capacity to furnish 10,000 lights could do so with a 
capital stock of $100,000, but that the material upon which 
the expert would pass would cost $100,000 for a plant with 
10,000 lamps in place. For a plant of 10,000 lamps in place 
a dynamo eapacity of not over 7,500 will be ample, equal to 
$13.33 per lamp for steam power, electrical apparatus and 
line. The inside wiring should be paid for by the customer. 
A general figure for the above items (per lamp) will be: 
Steam power, $4.00; electrical apparatus, $5.00; line over- 
head, $4.00; total, $13.00. For the total plant add, real 
estate $3.00; general expense, $2; making a total of $5.00, 

_and for the whole $18.00. To this must be added the money 
necessary to pay for interior wiring and in general to carry 





on the business. 
$25.00, according to conditions per lamp. 

2. The object aimed at by the writer was not quite 
comprehended by the critic. Many articles have been 
written upon the theory and practice of wiring and it is the 
writer's intention to append tothis series of papers a refer- 
ence index of such articles, together with a short note 
descriptive of the ground covered and the method 
employed, in order to enable the student to decide whether 
he may desire to consult it. In the present series it is in 
tended to point out many of the practical considerations 
which may arise, and evidently it is impracticable to 
attempt to cover all. By showing how comparatively 
small matters may materially affect results, and by analysis 
of some cases, this series of articles aims to be helpful by 
being practically suggestive. The reader is cautioned 
against drawing any inferences from any one paragraph, 
The special conditions, as stated in the context, must be, in 
each case, considered. |+ 
CIRCUITS WITH CONSTANT POTENTIAL AT THE TRANSLATING 

DEVICES. 

For varying currents and constant potential circuits the 
case is immensely more complicated than for constant cur- 
rent. The following two cases arise: 

Ist. Continuous, or alternating, current delivered direct 
to the translating devices. 

2d. Alternating current delivered to transformers and the 
derived energy therefrom passing to the translating devices. 

In the first case the line R is constant and the R of the 
translating devices varies inversely as the number in opera- 
tion, provided only one size be employed. If 500 lamps, 
each requiring 100 volts and .5 of an ampére, be used and 
the line loss be 10 per cent. of the lamp (not the total) loss, 
then 110 volts will be needed at the generator. If with 
the same wire 250 lamps be used, only 105 volts at the 
generator will be necessary and the energy developed in 
each case in the lamps and line will be as shown in the 
following table: 





I. ~ L Il IV. V. . 
No. of Volts at Cc. Wattsin | Volts at Total 
lamps. lamps. : lamps. Dynamo. watts. 

500 100 250 25,000 10 a “27,500 

: 250 100 12% 12,500 105 13,125 

VU. | VIL. | IX. 2 
Watts in (Per cent. total en-| Per cent. lamp |Percent.lamp en- 

line. ergy lostin line. | ‘energy lost in ergy at full con 

line. ost in line. 
2,500 | 9.09 10 ns. 
625 


4.76 5 2.5 


Column X shows, as is evident from the fundamental 
formula, watts O* R, that the loss varies as the square of 
the current, and in that sense the efticacy of the line varies 
inversely as the squares of the current. The factor most 
useful, however, for the purpose of the following investiga- 
tion is that given in column IX, showing the per cent. of 
oss of the lamp energy developed at any time and, 
in that sense, the efficiency varies inversely as the current. 


*Continued from THe ELECTRICAL WORLD, July 18 and 25, 1891. 


+These notes are inserted because criticism has been received 
by the writer upon the two points already covered in these articles. 


The first cost may be anywhere from $16 to 
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In the second case there are two sources of loss between 
the translating devices and the generator—one is the line, 
the other the converters or transformers. In order to deter- 
mine, otherwise than by actual measurement, such losss at 
any moment it is necessary to know the curve of efficiency 
of each size of transformer in use and its load at the mo- 
ment under consideration and also the loss in the mains due 
to ohmic resistance, and to mutual induction for the cur- 
rent passing. 

It is also a fact that the efficiency of the dynamos and 
power plant varies with the load. For large plants it should 
not be necessary to consider this, as it is possible to so divide 
the units of generation of current and power that they will 
always operate at or near their point of maximum efficiency. 

If extreme accuracy be desired it is necessary to consider 
the losses in the feeders and mains independently from those 
in the house wires, because if the house wires are designed 
for two per cent. drop on an average load one may be tem- 
porarily at one-half of one per cent. and another at three per 
cent. Such consideration is, however, unnecesary, and, in 
the following example, the line loss is taken as a whole. If 
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Fic. 1—ROBERTS’ CURVES FOR CALCULATING THE Most 
ECONOMICAL Loss IN CONDUCTORS. 
the system be one using regulating R in feeders a slight 
inaccuracy exists, but if the system be tied together and 
well planned such inaccuracy need not be considered, as the 

loss in such inserted resistance will be small. 

Example: Variation of efficiency of line with change of 
load; maximum load, 5,000 lamps ; load diagrams as per 
columns I. and II.; line loss, 10 per cent. of lamp energy at 
full load. Columns III. and IV. are on the basis of line 
loss = 10 per cent. of the maximum lamp energy for the 
standard from which computations are made. The reason 
for this is explained in the first part of this section. 


ITT. IV. 
~iL Line Line 
I. No. of loss. efficiency. 
Time. a. Per cent. Per cent. 
ee OR RL cid: saxo sasinn 6 0tsseavgnvewxane 3, 5. 95. 
7-8 “ 000 10. 90. 
8-9 “ 10. 90. 
9-10 ** 5. 95. 
10-11 ** 2. 98. 
11-12 “ aa : 99. 
Ne agin ys interes 6 99.4 





Another example will illustrate how necessary it is to 
consider the entire plant when studying the question of 
line. In this case take a small plant with only one engine 


and one or two dynamos. This is done in order to draw at- 
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Fic. 2,—ROBERTS’ CURVES FOR CALCULATING THE Most 
ECONOMICAL Loss IN CONDUCTORS. 
tention to certain points, one of which is that dynamo and 
line efficiency must be considered together. Other points 

are noted in the context. 

Example: Load diagram as per columns I. and II.; 16-c. 
p. lamps, each taking 55 watts ; engine friction, 10 per cent. 
of indicated horse power at full load and constant ; loss of 
power by belt not considered ; dynamo efficiency under 
varying loads as shown in column V. 
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No. of Line Dynamo | Combined 
Time. lights. (Line loss. efficiency. | efficiency. efficiency. 
6-7 P. M. 250 5 95 90 85.5 
7-8 P 500 10 90 95 85.5 
— * 500 | 10 | 90 95 85.5 
9-10 “ 250 5 95 90 85.5 
10-11 ‘*‘ 100 2 98 85 83.3 
11-12 “ | 50 1 99 82 81.2 
12-6 A. M. 30 6 99.4 80 79.5 
| | 
.: SS Re. 4 X. } XI XII. XIII. 
E. h. p. | H. p. to | Friction | Pounds | Water 
for | drive (of engine|Indicated| Lamps | water (per lamp 
lamps. |dynamo.| h, p. h.p. jper h. p. per h. p.| hour. 
3.4 | 21.5 4.7 2.2 | 9.7 27 2.78 
39.9 43 1 ~ 47.8 | 10.5 29 2.7 
36.9 43.1 ’ 47.8 10.5 29 2.7 
18.4 21.5 =" 26.2 9.7 27 2.78 
7.4 9.0 ’ 13.7! 7.3 34 4.66 
3.7 4.6 ‘ 9.3) 5.4 36 6.66 
2.2 2.8 " 7.5! 4.0. 40 10 00 
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Column I. gives the time and column II. the number of 
lamps in use at such time. Evidently the lamps will be 
turned on or off in small numbers at any one instant, and a 
diagram representing the actual conditions would not be 
angular as in curve I. (Fig. 1.), but as the curved line ap- 
proximating thereto and inclosing the same area. Also, in 
practice, the output will increase about 5 to 6 A. M., as 
shown by the dotted curved line. In order notto multiply 
figures this consideration is omitted. The diagram is for 
an average day in the spring or fall. Columns III. to XI. 
are self-explanatory. Column XII. indicates the probable 
consumption of water per indicated horse power for the 
energy developed in column X. These figures will vary 
greatly with the type of engine and its size and the press- 
ure carried. 

The figures are pres ented for comparison with each other 
for the case considered. 

The losses by cylinder condensation increase rapidly for 
cut-offs less than one-fifth, and depend upon the piston 
speed and revolutions per minute, pressure carried, etc. 
For very light loads it is advisable to decrease the steam 
pressure, as otherwise the terminal pressure resulting from 
high initial pressure and high ratio expansion may be less 
than the atmospheric pressure, instead of being four to five 
pounds above, as it should be for high pressure engines.* 

Column XIII. shows the amount of water necessary to be 
evaporated per hour for each lamp hour of energy utilized, 
and shows first, how expensive it is to run a light load, and 
second, by inference therefrom, how advisable it is to have 
a proper subdivision of power for an incandescent electric 
light plant, and if, because of some controlling factor, such 
be impossible, how important it is that every effort be made 
to increase the load during the hours of light load. If 
lamp renewals are paid for by consumers, and a customer 
who has previously used light until 10 P. M. can be induced 
to use light until morning, the additional amount received 
for so doing will be almost all clear gain for such a station. 

If it is possible to reduce the speed of the engine as the 
load becomes lighter, greater economy will result. For 
very light loads these may advisably be accompanied by 
reduction of pressure. 

With deep cut-off engines it is a simple matter to have a 
sliding weight act upon the governor. The writer designed 
and operated a station where the potential at the standard 
feeder ends was entirely and satisfactorily controlled by 
the engine speed. 

As diagrams exhibit the salient points more clearly and 
legibly than columns of figures the principal columns are 
reproduced graphically. In Fig. 1, curve I. is the ampére 
diagram of the output of the dynamos and is also, therefore, 
the ampére diagram of the current taken by the lamps. 
As 100 volt lamps are used the diagram will give watts con- 
sumed by lamps by multiplying by 100. Curve IT. is the 
watt diagram of the line on the basis that the curve for 
lamps is the watt curve. Curve III. isthe sum of I. and II. 
and is the diagram of energy delivered to the line. Fig. 2, 
curve I. is the electrical h. p. required by the lamps. Curve 
II. is the electrical h. p. delivered to the line. Curve III. is 
the indicated h. p. of the engine. Curve IV. is the lamps 
per indicated h. p. Curve V. is the water per lamp hour. 

Returning to the example, it is evident that if the line 
R be increased, greater capacity dynamos and engines will 
be needed} if the same maximum number of lights is to be 
served, and that such an increase will cause a constant 
frictional loss of a greater amount and the efticiency of the 
line will be less throughout. Nevertheless the saving of 
interest and depreciation on ine saved may amount to more 
than the additional power. For example—consider 20 per 
cent. line loss under the same condition as previously. 


| { | 





rae ; 
I. [ILjeE My V. | VI. | VII. |VIIL] IX. | X. | XI. | XII. 

| Bl ob oo Se al mee! = = 

¢ a/4|.8] 28/38 fg /*og!.¢ 1/8. /%. |se. 
B |8\ co ssi ¢2\s8| ag jaca/ess §%| af s8 
& 3) 2 Ag) Fe | os | 2g |S SES4) e4 | 4 bee 
on - Bs = “om |: om | Ss = PrP? 

6— 7 | 250/10 \90 | 90 | 81 | 184] 22.7] 54 | 21] 89 | 3.03 
7— 8 | 50020 [80 | 9% | 76 | 36.9) 485] 54 | 539] 93 | 3.12 
8— 9 | 50020 [80 | 9 | 76 | 36.9) 485) 5.4 | 53.9) 9.3 | 3.12 
9—10 | 25010 [90 | 9 | 81 18.4 | 22.7 | 5.4 | 2811 8&9 | 3.03 
10—11 | 100} 4 (96 8 | 816 | 74] 91] 54 | 145. 6.9 | 4.94 
1i—12 | 56) 2 198 82 | 81 3.7 | 46) 5.4 | 10.0) 5.7 | 6.32 
22] 2.8] 5.4 | 8.2) 3.7 10.81 


12—6| 30 1.2988 80 | 79 
} | } 


If extra horse power cost $35 per horse power erected 
(53.9 — 47.8), 6 h. p. at $385 = $210, and if the dynamo be the 
same price, whether for 110 or 120 volts, with a given quan- 
tity of C, and if the difference of cost of line (wire only) 
for 500 lights between 20 per cent. and 10 per cent. be at 
$1.50 per light = $750; then the interest and depreciation 
on $500 invested in iine will be saved, and the interest and 
depreciation on $210 invested in engine will be incurred. 
If the interest in each case be six per cent. and the repairs 
and depreciation on the steam plant be four per cent. for 
the extra power, and for the line be six per cent. for the 
extra wire, then 12 per cent. of $750, or $90, will be saved 
and 10 per cent of $210, or $21, be incurred, a saving of $69. 
From this must be deducted the cost of fuel for developing 
the additional power required by the smaller wire—taking 
the sum of the difference for each hour of oneration. Quite 


*For further information upon this point see Thurston on “ The 
Steam Engine,”’ or some other authority. For small engines see 
Denton in the Stevens Indicator for Jan. 1, 1889. For an illustrative 
curve familiar to electric gat men, see a paper of W. Lee Church, 
read before the National Electric Light Association in February, 
1888, and published in Tae ELectrRicaAL WORLD, of March 3, 1888. 


t Or greater output from the same size, as explained hereafter. 
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probably, however, the engines, as well as the dynamos, 
will not cost more for the greater line loss, as it will often 
be perfectly feasible to either increase speed or steam 
pressure or both. In such a case the amount to be credited 
for 20 per cent. loss is the interest and depreciation on $750 
at possibly 12 per cent., or $90 per year, and the total cost 
of fuel will be very little more, because the engine and 
boiler will be so lightly loaded for the greater portion of 
the run that they will develop the additional power (7 
h. p. from 12 midnight to 6 A. M.) without an appreciable 
additional amount of fuel. 

This character of case carried to the limit is reduced to 
the condition that if for a certain plant a certain sized 
dynamo, or dynamos, driven by a certain engine are neces- 
sary because of being in place, or otherwise, that a very 
considerable range of voltage is possible, either by variation 
of speed or by means of the dynamo regulator, and that for 
the greater part of the time the load isso light that a slight in- 
crease of power will not cause an appreciable increase in coal 


consumption, for such a case the smaller the wire, consistent - 


with regulation up to the point where the engine and boiler 
commence to use additional fuel because of line resistance 
on light loads, the greater the economy, the saving being 
equal to the interest and depreciation on the difference in 
first cost of such small wire in place and such larger wire 
as it may be desired to consider. If the variation of load 
in different parts of the circuit be in the same ratio, good 
regulation can be maintained even with large wire loss, 
particularly if the mains are proportionately large and the 
R be mostly in the feeders. If, however, the variations be 
very uneven, for example one-tenth the average greatest 
load in one place and seven-tenths in another, then the 
means used to reduce voltage at necessary points will con- 
sume energy and the place where additional load will com- 
mence to call for additional fuel will be sooner reached. It 
should always be emphasized that economy and poor regu- 
lation can never be coexistent in an incandescent lamp 
plant. 

The writer was once called upon to design a station 
where an engine (large for its work) was to be used and 
where copper in place was expensive. The lights were 
distributed over about one-half mile square, being the 
business portion of a small town. By carefully de- 
signing the net work and feeder points, and by adding, 
after trial, a small amount of wire in one place, 20 
per cent. average greatest loss (8 P. M.), and 25 per cent. on 
Saturday evenings was satisfactorily operated without 
feeder resistances. The lights and their time of use were so 
located as to make such a result exceptionally easy to ac- 
complish, but a week was spent in becoming familiar with 
the probable needs before the planning was commenced, 
and it paid, It is not often possible to have, or rather, not 
easy to obtain, good regulation with over 15 per cent. loss, 
and less is usually advisable. Whatever the loss the engine 
should develop its maximum power at a point considerably 
beyond three-tenths cut-off in order that the average load 
may be as economical as possible and that the light load re- 
quire steam for at least one-tenth cut-off. 

It must not be forgotten that the conditions of the plant 
under consideration are, one engine and, possibly, one 
boiler and one or more dynamos operating most of the time 
very lightly loaded. 

This is liable to be the case in small plants, but should 
never exist ina large one. What number of lights will 
make it possible to have more than one engine will depend 
upon the special conditions controlling any installation. It 


FIG. 3.-THE PYLE ENGINE AND DYNAMO. 


Shearly always advisable to have at least two engines in a 
1000 light station and sometimes advisable in a smaller 
‘te. It is generally practicable and best, in a medium- 
wed plant, to have only one size of engine and the same of 
‘ymamo. Sometimes, however. it may be advisable to have 
mae small engine driving two small dynamos for the three- 
“ite system, or driving one dynamo for the alternating Sys- 
*m. In the latter case it may be possible to have the 
‘te dynamo the same size as the standard for the station, 
% the larger engines may drive two or more. 

hen arc lights are furnished it will often modify the 
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engine load, but the general line of thought embodied in 
the above may be suggestive even although considerable 
modifications may be advisable. As before mentioned the 
previous example deals with a one-engine plant, and, also 
as previously stated, such a plant for furnishing incandes- 
cent lamps for general use cannot be economical of steam. 
Therefore in a well-designed central station are found sev- 
eral engines each driving one, two or more dynamos and 
always with such a load that they will work between their 
economical limits of cut-off. Such a station will next be 


considered. 
—_______»@ rer) oe" 


The Pyle Automatic Engine. 


For some time the tendency of manufacturers in the con- 
struction of electric lighting plants has been toward the di- 








FIC. 1.-GOVERNOR OF THE PYLE ENCINE. 


rect connected type of engine. Especially is this true in the 
case of the smaller installations, where only a small number 
of lights are to be supplied. Under these circumstances the 
advantages of this method of construction are obvious. Not 
only does the plant occupy less space, a matter of consider- 
able importance, but it requires a minimum of attendance. 

A typical plant of this kind was described in THE ELEc- 
TRICAL WORLD of Sept. 27, 1890, in which the Pyle auto- 
matic engine was used to drive a small generator that 
supplied current for a single arc lamp employed as a 
locomotive headlight. This engine has since been some- 
what changed, considerably improved in its construction, 
and is now adapted for driving fans, pumps, lighting and 
plating dynamos, elevators, etc., where a compact plant is 
a necessity. Its details will therefore be of interest to those 
engaged in the establishment of economical lighting and 
power plants. 

In the accompanying illustrations Fig. 2 shows the engine 
The engine is one 


complete as set up ready for operation. 
of the multiple cylinder class which is found of such con- 


Arr 
kL hh GEMMA ARAMA 





siderable use for direct coupling to machinery of various 
kinds. It is the invention of Mr. Pyle, and, as will be seen 
from Fig. 3, has four cylinders completely encased, so that 
the running parts will be free from dust and dirt which 
might be liable to interfere with their action. The total 
weight of the engine and dynamo as used in the operation 
of a locomotive head light is only 650 pounds and the com- 
bination occupies a space 28 inches long, 15 inches wide and 
17 inches high, Its normal speed in a plant of this kind is 
425 turns per minute. 

In Fig. 3 is shown the new type of engine connected di- 
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rectly to a dynamo that is entirely covered with a suitable 
-asing to protect the machine from damage by dust. 

Fig. 4 is a longitudinal section of both dynamo and 
engine, from which the construction may be easily under- 
stood. Fig. 1 is a detail drawing of the governor. 

The advantages of this type of engine, as made by the 
Rockwood Manufacturing Company, of Indianapolis, Ind., 
as regards speed, positive action and compactness, make it 
especially suitable for direct connection with all -kinds of 
machinery where high speed, combined with small space 
and high economy are desirable, thus avoiding the losses 
and dangers due to the slipping and breaking of belts. The 
cylinders and the casing are cast in one piece, thus making 
a very strong and rigid frame. It is said to be absolutely 
impossible for the cylinders to get out of line, and the 
casing which surrounds them makes a perfect steam jacket, 
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FIG. 2.-THE PYLE ENGINE COMPLETE. 


as well asa receptacle for oil and water for the running parts. 
The valve and the automatic governor are inseparable, and 
are very simple. There is no reciprocating motion, and 
there are no intermediate parts of any character between 
the governor and the valve, a feature that is worthy of 
careful consideration. 


-—_——_—_—_-_asor 2 = 


Trial of the McDougall Car. 

On Tuesday of last week an exhibition test was given of 
the storage battery car now running on the Steinway & 
Hunter’s Point Railroad on Long Island. The car is fitted 
with the McDougall motor, and power is furnished by a 
battery of cells made by the Gibson Electric Company. 
These are the type known as ‘‘ 52 D,” and there are about 
100 of them placed underneath the seats of the car. On 
the day of the exhibition the car met the party 
at the Astoria ferry and made a run to the car house 
at Steinway. The floor of the car was removed so that 
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FIG. 4. SECTION OF PYLE ENGINE AND DYNAMO., 


the operation of the motor could be easily seen by those on 
board. Mr. W. M. McDougall was on hand and did every- 
thing in his power to make the trip an enjoyable one, as did 
also Mr. Townsend Woleott, the electrician of the company. 
Much credit is also due to Mr. Alfred D. Moulton, super- 
intendent of the Steinway & Hunter’s Point R. R. Cc., for 
the many favors shown to the different members of the 
party. The trial trip of the car was entirely satisfactory 
and it is expected that at an early day a large number of 
cars of the same type as those in service will be placed in 
operation. 








148 


Alternate Current and Potential Difference Analogies 
in the Methods of Measuring Power.* 


BY PROF. W. E. AYRTON, F. R. 8., AND W. E. SUMPNER, D. SC. 
Some years ago, at a meeting of the Institution of Elec- 
trical Engineers, one of us published the formula for the 


error made in using a wattmeter to measure the power 


given by an alternate current to an inductive circuit. Not 
wishing to cumber the pages of scientific periodicals with 
elementary mathematics, it was th« ught sufficient merely to 


state this formula without publishing a proof. But as our 
formula has now been introduced into textbooks, arid as 
the appropriation thereof by the writer of a well-known treat- 
ise has led him tosupply a proof of it involving an appalling 
array of mathematical equations, we venture to offer a proof 
accurate. We 
are the more induced to do this because we find that this 


which, although very simple. is perfectly 


formula and its proof for the error due to self-induction in 
the supposed non-inductive portion of the circuit 
equally well to all the nine methods of measuring power 
1 to 9, 


ed apply 


illustrated in Figs. 

The formula employed with such methods for giving the 
mean watts, whether it involves the reading of one instru- 
ment, asinthe case of the wattmeter (Fig. 9), or of two 
instruments, as with the methods illustrated in Figs. 4, 5, 6. 


7 and &, or of three instruments, as with the methods illus- 


trated in Figs. 1,2 and gives with perfect accuracy 
1 
i 
r times t mea of » currents, or — times the 
mean prod ftwo P. Ds. Whether this mean product 
d 
T £ ’ j 
“TY x x Xx - os 
¥ { 
j d 
iy 2 
Fic. 13 \LTERNATING CURRENT ANALOGIES. 
is cir ! i | the ine 1 Watts given toad b de- 
pends I ine ¢ } le TOLLOW -.% sideration : 
Tl nea ict between ) rents which are sine 
functions « he time is. as e vy student now knows, equal 
to half the product of their maximum values into the cosine 
of the phase angle between them. Therefore if the angle of 
lag between the current in ab andthe P. D. between its ter- 
minals be 9. and the: le of law between t urrent ined 
and the P. D. betweeen its terminals be l the maxi 
mum value f th irre s in these tw reuits be A, and 
1, , respectively, and the maximun tlu f the P. Ds. at 
the termi! al ol These IWcuLts be | ‘ il cd l . it follow 


that the formula used to measure the watts in the cases 2, 


3,9. 7 and 9 giv 


‘ (6 Gy?) 
> 
and in the cx | ! Gand & 
| 7 
But wl nt to measure the mean product of the 
current in a} into the P. D. between its terminals, and this 
pe duct ¢ 
ce 
But 
| 
maw ( { l | ) j and 9 
w hile t,6ands 
) 
th i< 
3 Os 
‘ W ( ws 4 
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(1) 
ti 
The c need « a self-induction 7, even if 
an ammete d 1 eter form part of it, but the circuit 
abmay have mutt nducti 1 and capacity as well as self- 
induction. If therefore we write expression (1) in the form 
Lp lp 
i ] 
R ) 
eer (2) 
{p) \ 
1 + 
, 


as we did in I88&, where p equals 27 times the frequency, 
it must be remember dthat. while /and rare the true values 


of the self-inducti and resistance 


of ed, Land R are only 


the effectiv lf viuction and resistance of ab. Hence, as 
Mr. Blath) uggested in the Electrician for 1888, it is 
better to | ve our expre ion for the ratio of the apparent 


to the truce \“ the wo erai form as given in (1) rather 
than to put it in the de 


p will generally be positive i the resistance of cd is small; 


ived form as given in (2). 


but. if ed contains a doubly wound high resistance coil, as 
is generally the case when ¢ d is the fine-wire circuit of a 
wattmeter, then it Is quite possible to make @ positive 


*Communicated by the Physical Society of London: read June 12 
1891. Concluded from TH! ELECTRICAL WORLD Aug. 22, 1891, 
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nought, or negative. 6 may, of course, be also positive, 
nought, or negative, depending on whether the self and 
mutual induction effects preponderate or not over the 


capacity effect. It is therefore possible to have either § or 


@, or both, positive or negative. 
The apparent wa will therefore be 
too large if 4 and @ be both of the same sign and 4 q 
\ (1) §and @ be both of the same sign and § < 


ni 
xz)9 OTF @ be of diffe rent signs ; 
{ (1) 4 and @ be equal 


correct if 
1 (2) g@ be nought: 


1 


Now, @ can be made very small in one or other of three 
ways: 
1. Use some method of testing, like that shown in Fj 
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1,3, 4, 5, 6 and 8, which does not require any measuring in- 
strument to be placed in the non-inductive circuit ¢ d. 

2. Use a wattmeter (Fig. 9), and make the capacity of 
the stationary doubly wound resistance coil exactly balance 
the self-induction of the suspended coil. 


4 


lake the resistance of the fine-wire circuit ¢ d of the 


wattmeter small. For with a given P. D. between the 


inals of cd the same deflection of the measuring instru- 





g 
can be obtained f r different values of the re istance of 
cd if we make the number of turns in the coil or coils of the 
measuring instrument in ¢ d proportional to the resistance 
cd, Butthe self-induction of tl coil or coilsis propor- 
t10 i tl re Oo! nu { i I nad the fore 
proport { ¢ e or rT !] i ( or the 
me; ] 7 I é t t ur | I ae a ll 
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i sug 2 1 it m3athod neasuring the powe1 
given to any cir uit which is 1 more wasteful of powel 
than the methods shown in Figs. 2, 3, 5 and 7: and which 

iIthough not a curate s t 1in Figs. 3 and 5 
3; accurate as those shown in Fig 1 Che 
l ply to use wi mete avilio ( 
iad of tl CK wire ¢ £ I \ be ealled i t 
‘ ‘ ete the me l ts 1 go a lit « 
mometer ha 9 e ¢ ( t rcuit a b owel 
given to which we desire to measure) and the other coil in 
1 circuit cd parallel to a b. The power will be given at once 
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Fig. 11.—ALTERNATING CURRENT ANALOGIES. 


by 7 times the reading of the instrument and with but a 
very small error if r be small. 
¥. 

Mr. Rimington has suggested a method of measuring the 
mean value of the product (v, — Vv.) (vs. — Vv) (Fig. 9) by 
means of a dynamometer, each of whose coils is in cir 
with a high resistance, joined up as shown in Fig. 10. 


The objection to this method is as follows: By making 
t ime-constan o1 ¢ hn of the circults of the dynan 
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Fig. 12.—ALTERNATING CURRENT ANALOGIES, 


t must be calibrated for each rate of alternation 


Fig. 10, 
of the current. 

But although this defect exists in the employment of 
Mr. Rimington’s high-resistance split dynamometer for the 
measurement of power, it can be used without error for 
measuring the phase angle between two P. Ds. in series by 
a method analogous to that employed by Mr. Blakesley 
for measuring the phase difference between tivo currents in 
paralli l. 

Fig. 11 shows Mr. Blakesley’s method, The dynamom- 


eters land 2 give respectively the mean squares of the 


currents in two circuits, and the dynamometer 3 the mean 
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product of the two currents; and from the three readings 
we have, as is now well known, 


j= NV 


square of reading of 3 


6, mien 
reading of 1 X reading of 2 





Cos 


where 6 is the angle of lag. 


fgand hj be two circuits in series (Fig. 12), and 


7 


t it be required to find the angle of phase difference 6 be- 


Now le 


veen the P. D. at the terminals of fg and the P. D. at the 
terminals of hj. Connect up the high-resistance dynamom- 


a ad 


eter successively as shown, and let d , d, and dy, be the 


three deflections obtained. 
Each circuit of the dynamometer consists of a coil of fine 
a non-inductive high resistance in series with 


l 
Let r be the total resistance of each circuit, and let @ be 


wire, and 
e of lag between a current in either circuit of the 
dynamometer and the P. D. at its terminals. 

, be the maximum values of the P. D. be- 
tween f and g and between h and j, respectively: then 
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Fig. 13 shows the way in which the Blondlot and Curie 


double-needle electrometer can be successively connected 
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Fig. J. -ALTERNATING CURRENT ANALOGIES. 
up » as to obtain from the readings ,, do, d. the angle 
of phase difference between the P. D. at the termina t f 
idga the P. D. at the terminals of h and j, the formula 
beins of urse 
y 
f 
os 6 \ 
x 3 
If we desire to measure the angle of lag between the cur- 
rent in any circuit a b and the P. D. between its terminals 


we can employ either the three-voltmeter method (Fig. 1) or 
either of its analogues, the three-ammeter method (Fig. 2) 
or the one-voltmeter and two-ammeter method (Fig. 3). Th 
formulz giving the cosine of the lag angle for the three 


methods are, respectively: 


cos 4 - 
2V, V, 
A,* —A,? 
cos 4 A ‘ls 
2A, A 
, Vv? 
A,* — A\*— (—) 
cos 4 eS ’ 
| 
2A, 
r 


Vi; Ve, Vy, Ay. Ap, A, and V being the readings of the 
instruments in the different cases. 
we 0 ee - 
The Minneapolis Street Railway Company’s Under- 
ground Conduit System. 
Minneapolis Street Railway 
way companies is without doubt 
the most complete and one of the most extensive systems 


1 +] D. oY ™>..2 
and the St. Faul City Ral 


in the world. 

The underground conduit system employed by the Min- 
neapolis Street Railway Company for carrying its mains 
and feeders has several times been mentioned in our 
columns. A series of tests having been recently obtained 
from the street railway company, we take pleasure in bring- 
ing the latter before our readers again. 

The novelty of the system employed throughout lies in 
the fact that there is not a wire in sight in the heart of the 
city except the overhead trolley wire. The feeders, mains 
and track feeders are comégined in a conduit underground; 
the trolley wire connecting with the feeders by means of a 
sub-feeder through the hollow iron supporting poles. 

The conduit is located between the tracks and is built as 
follows : Two-inch plank, first treated by boiling in ferne 
line, is used for constructing a long trough of the desired 
size. This trough is so nailed together as to be continuous, 
and without joints from manhole to manhole a distance of 
108 feet. The trough is placed below the surface at such @ 
depth that the top is six inches below the paving blocks. 

The conduit proper consists ofa number of heavy paper 
tubes of the Interior Conduit and Insulation Company® 


The tubes employed are one inch and one inch and 


make, 
a quarter inside diameter, laid in the trough in ten-foot 
lengths, and separated from each other and the sides and 
the bottom of the trough by rings or spacers. The tubes 
are made continuous from manhole to manhole by use of 4 
telescopic joint. After the tubes have been properly put 
place, pitch liquefied by heat is poured in, filling the in’ 
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stices, and leaving a series of highly insulated raceways 
with a solid insulating filling, impervious to moisture, 
around them. 

The system is the first installation of underground con- 
ductors ever made in which bare copper wires were drawn 
into a conduit without other insulation than ‘the conduit 


itself. There is at the present time about 60 miles of bar 
copper cable resting in the conduits, varying in size from 
100,000 to 500,000 centimetres. The insulation resistance on 
the entire amount of tubing with overhead trolley and outl) 


ing feeders, as shown by actual test, is as high as 1,081,147 
ohms. 

A large amount of this conduit has been in service since 
ingle fault. 

The most emphatic and reliable tribute to the excellent 
results of this new method is found in the additional order 
for 200,000 feet of tube recently tilled by the Interior 


September, 1890, and has not developed a 


Conduit and Insulation Company. The original order w: 
for 400,000 feet. 

Some recent tests of the feeders in the conduits show an 
insulation resistance which is commendatory to the system 
and speaks for, itself. 

Feeder, a, 37,719,598 ohms; 0, 18,647,000 ; ©, 2,251,000: 
d, 10,298,000 ;. e, 1,791,000 : f, 1,815,000 ; g, 1,488,000. 

The drop in the potential at the terminal of the feeder 
employed in the conduit is 5 per cent., while the other 
systems where overhead feeders are used 10 per cent. and 
over is the result. 


Capacities of Telegraph Wires and Cables. 


BY J. E. TAYLOR. 

The theory of capacities of telegraph conductors un 
various conditions may be much simplified by regardin 
the matter from a consideration of the distribution of what 
are generally called the ‘‘ lines of induction.” but which 
may, perhaps, be more appropriately termed lines of sti 

At any instant of time the charges on a return systein of 
overhead wires may be depicted by straight lines runni 
directly through the intervening dielectric, as in Fig. 1. 
These lines are not {at least in general) 
are more simply considered thus. 


straight, but they 


In the same way the case of a single overhead wire may 
be represented as in Fig. 2. The lines of strain are simply 
parts of the lines which extend from pole to pole of every 
galvanic battery, being the strain in the intervening dielec 


tric. Thus the external electrostatic field of a battery might 


be represented as in Fig. 3. 


The case of two looped cables through which a current ‘ 
flowing is represented in Fig. 4, and Fig. 5 represents a 
single cable earth connected. In all cases the number of 
lines of strain is proportional to the E. M. F. of the batt 
and to the thinness of dielectric, that is, to t! hortness of 
the lines. In Fig. 4 the.lines of strain are short circuit 
through the sheathings and water, those in one cab! in 
simply the continuations of those in the other. It is thi 
readily seen that the capacity of the looped cables is ey 
actly half that of the single earth connected cable in 
for the length of the lines or columns is exactly doubled, 
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CAPACITIES OF TELEGRAPH WIRES AND 


CABLES. 


{ 1 


and the average sectional area of « h must therefor 


doubled. for the same difference ot pote tials is ln nta f 


between their terminatio The number of lines, and 
therefore the capacity, is thus halved. The overhead lines 
of Figs. 1 and 2 differ in no essential respect from tl 
cables; but from a ‘consideration of the 4d wWe10 
of the lines of train in the two cases. as 
thown in transverse section in Fies. 6 and 7. it 


evident that since the expression (which represents th 


a 
differs nce of potentials), where / is the length of any one 
line or column and a its average sectional area, must be the 
‘ale in both cases, and that 7 is not doubled in the second 
“ase, the theory is a little more complicated. In Fig. 7, 1 is 
large and ais also very large; and in Fig. 6, although / is 


Maller, « is more than proportionally smaller owing to the 
line having to converge at both terminations instead of 
only one as in Fig. 7. The effect of this would be, that the 
Mmoer of lines in Fig. 6 would be rather more than half 
th Fig. 7 for an ordinary case, that is, the capacity of 
the return System of overhead wires is rather more than 
hall hat of a single earth connected wire. 

e is entirely in accordance with experiment, M. 


in having recently made experiments with a view to de- 
termining 


os exactly these capacities under certain stated con- 
ditions 


when he found that the return system had about 

seven - 

tenths the capacity of the single wire 
connie OAS en 


From the 


Electrical Review (London). 
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Alternate Current Motors,* 


BY E. HOSPITALIER. 


Alternate current electric distribution, in America at. 


least, is comparable in size and extent with continuous cur- 


rent distribution, and they would be much more extensive 


electric energy 


if we knew how to conveniently utilize 


vhen distributed by means of alternate currents in connec- 


} T 
i 


4 ] 2% « 
t would increase 


uch plant , also, if we could 


tion with electro-chemica ration 


tore the energ’y 


and if we could easily trans- 


form alternate current electric energy into mechanical 
work ; fo h applications the continuous current motor 
as remained up to the present superior to the alternate 
P \ 
\ 
. \ \ 
(((= 
\ i 
\ | | 
j 
\ 
Wins j 


Fig, 3.—CAPACITIES OF TELEGRAPH WIRES AND CABLES. 


current motor. The drawbacks that I have enumerated 
are, however, compe nsated for by several advantages, ViZ., 
the siniplicity of construction and cheapness of alternators, 

ction and transformation of the highest! 
als (it being difticult to obtain more than 3,000 volt< 
; currents), simplicity and ease of insulation, 


4 


plicity and ease of transformation by means of inert 


Dy tu mtaining no moving parts, and having as high 
an efi enc ) per cent. 
If tl use of alternate currents for electro-chemical 
and storage purposes has scarcely yet been a Imitted (the 
tial itions of the problem heing till of an exper! 
mental characte he same cannot be said of alternate 


motors. The various principles put forth, and the 
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ypes based upon them. are already so numerous as to ren 


der necessary the summary classification given in the table 


\.—CONSTANT FIELD OR SYNCHRONOUS MOTORs. 
| Magnets.—Magneto-Alternators. 
Rlectromagnets. Dynamo-Alter- 
\ nators. a ‘ 
SELF-EXCITED ; { ** Redressd Current. Zipernow 
' KY. 


SEPARATELY EXCITED 


3 ALTERNATE FIELD MOTORS. 
Dynamo (Continuous current metor, with 
— ( laminated field magnets. 
{Continuous current motor, with 
( laminated field magnet. 

Elihu Thomson meter. 


Shunt Wound Diunamo 


Electrodynamic Motors 


Partially * Redressed”’ kield lordey 
(Vosed Circuit Armature Klihu Thomson. 
C.—Rovrarky FLeLD MoTors., 
Ie rrari 
Ordinary or Single-Cireuit! Tesla. 
titernato Shallenberger. 
Hutin and Leblanc. 
hie wires | Ferraris. 
and tier ir--. Tesla. 
nts. \ Borel. 
Vultiple Phase Dolivo-Dobrowolsky. 
{7te at Brown. 
Three wires Haselwander. 
and three eu Bradley. 
rents. Wenstrom. 
\n alternate current motor does not differ essentially in 


1 neiple treo a continuous current motor. The same two 
essential parts are always to be found: the magnetic field. 
or inducing magnet, and an induced system rotating with 


reference to the other. While, however, the magnetic 


field of a continuous current motor is always constant, that 
fan alt nate current mot i Cc tant, alternating, or 
re ry, according to circum 
Constant Field Motors.—1 he oldest type of motor 
e} ented with. is based un he principle of the. 
it Ol lke O The lternate current is sent 
hrough the I ure Col I 1 a constant 
magnetic field. | duced pel ment magnet o1 by an 
ele I ! lh Phe pl | ormed. b* aplemen 


| 4 
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double T coil revolving between the poles of a permanent 
magnet, or of an electromagnet excited from an external 
uurce. In this motor, if it has been brought up to the 
peed corresponding to the frequency of the alternate cur 
l upplied (for example, 50 revolutions pel second if the 


fre juency of the alternator is 50), it revolves in synchron- 


ism with the alternator, following all its variations of speed 
unless a load of more than a certain amount is suddenly ap 
plied to it. If this is done the motor is thrown out of syn 
The theory of these 


machines was developed in 1884, by Dr. Hopkinson. The 


chronism and immediately stops. 


necessity for synchronism at the start, and for an external 


Paper read before the Société Francaise de Physique, 
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source of electric energy for exciting the field magnet when 
large motors are wanted, and the necessity for running at 
a rigorously constant speed, have prevented these motors 

Zipernow- 
sky caused the two most serious of these inconveniences to 


disappear by rendering the motors self exciting, the excit- 


from receiving many commercial applications. 


ing current being derived from a shunt circuit containing a 
A motor of this kind will start 
en unloaded, and 


commutator. 
) uickly attain its normal 
peed, which it keeps perfectly in spite of sudden variations 
of load. The efficiency of these motorsis very satisfactory, 
attaining 80 per cent. in four kilowatt machines. In spite 
of—or, more exactly, owing to—the synchronism necessary 
for the running of these machines, a few of them have 


been used for the purpose of long distance transmission of 


1/t rnat ki ld Motors. 


ssiniiaa ate af 
pplied' with al 


Any continuous current dynamo 
ernate currents will start and continue re- 
volving with considerable mechanical effort. A machine 


Jectro-dynamometer, the 


of this kind is comparable to an « 
same in spite of the 


A motor of 


torque of which always remains the 
alternations in the direction of the current. 
this kind, however, possesses numerous and serious defects. 
The rapid alternations of current develop Foucault currents 
in the field magnets, greatly reducing the efficiency of the 
motor, unless the precaution has been taken to laminate the 
cores. Moreover, the high inductance of the motor reduces 
the current, and consequently the output, of a motor of 

iven dimensions. For these reasons motors of this type 
are but little employed except where small power is wanted, 
as in the case of motors driving small domestic ventilating 
fans, taking one to two amperes at a pressure of 50 volts, 
such as are in actualuse in America. The exciting circuits 


of these motors are either arranged in shunt or series. If 


we suppress the iron in the field magnets and in the arm- 
ature, we obtain an electro-dynamic motor of small out- 
put, the motive couple of which is at any instant propor- 
tional to the currents traversing the armature and field 
coils. The energy meter of Prof. Elihu Thomson comes 
under the heading of an electro-dynamic motor. To avoid 
losses by Foucault currents and hysteresis due to the rapid 
reversals of magnetism of the field magnets of motors of 
this type, Mordey has suggested passing the alternate cur- 
rent through a commutator on the shaft of the motor. On 
tarting, the commutator has no effect, but as the speed in- 
creases the current becomes more and more ** redressed ;” 
that is to say, the losses caused by reversals of magnetism 
are reduced and the efficiency improved. 

Closed circuit motors also come under the head of motors 
with alternating fields. The electro-dynamic repulsion ex- 
periments of Prof. Elihu Thomson have shown that a 
closed circuit placed in an alternating tield tends to move so 
as to render the coefticient of mutual induction a minimum ; 
in other words, it tends to reduce to a minimum the flux 
threading the coils. If we place a series of movable coils 
revolving round a common axis in an alternating field, and 
arrange the brushes so that each coil is successively short 
circuited at the moment when the flux threading it is a maxi- 
mum, and open circuited when the flux is zero, and so on, 
there will be exerted on each coil a certain torque, which, 
owing to the multiplicity of coils, will be sensibly constant. 


fn motors of this type there is no connection between the 
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FiGs. 6 AND 7. 


field and the armature. The field coils are closed on the 


upply wires and the motor coils are closed on themselves. 
] 


Such a motor can easily be realized by means of a small 


Gramme or Rechniewski two-pole machine, if we take 
care to give the brushes a forward lead of about 45 
degrees. Alternate field motors are but little used, and 
no experiments as to their efticiency have as yet been 
published. 

Rotary Field Motors.—Professor Ferraris, in March, 1888, 
was the first to make public the principle of these alternate 
current motors, the development of which now seems 
likely to cause a revolution both in long distance transmis- 
sion work and in the distribution of electric energy for 
small motors. The following is the principle established by 
Merraris: When two alternate currents of the same period. 
lagging one behind the other by a quarter period, are 
passed through two circuits arranged at right angles, the 
result is a constant rotary magnetic field revolving at a 
constant speed, making one complete revolution per period, 
If now a closed magnetic circuit is placed in this rotary 
field, it will be the seat of induced currents, and these in- 
duced currents will tend to turn the induced circuit in the 
same direction as the rotary field. With the exception of 
the method of producing the rotary field, the rotation thus 
obtained is identical with that of the ‘‘ Arago” experiment, 
known under the name of ‘‘ Magnetism of Rotation.” 

One might state with accuracy that the rotary field motor 
works in virtue of the Foucault currents, of which it is the 
seat. These Foucault currents would be Zero if the circuit 
was stationary with regard to the field, that is to say, if the 
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circuit revolved at the same speed as the field; and it is to 
fulfill this condition of relative immovability that the circuit 
turns within in the field, and in the same direction. In 
short, the circuit runs after the field. 

Although of relatively recent invention, rotary field mo- 
tors are already very numerous, and varied in principle 
and arrangement. They are distinguished amongst 
themselves chiefly by the mode of producing the rotary 
field, and by the generator which supplies current to 
the motor. I will now examine the ordinary alternate 
current motors, and the motors supplied with multiple 
phase currents. 

There are several means of obtaining an ordinary alter. 
nate current, two alternate currents lagging a quarter 
phase behind each other, and capable, therefore, of produc- 
ing a rotary field. Ferraris employed two circuits—one 
supplied with current direct from the alternator, the other 
connected to the secondary of atrans- 
former, the primary of which was 
connected to the main leacs of the 
alternator. Tesla employs two circuits 
arranged in shunt, and possessing 
widely different time constants. Shal- 
lenberger employed a closed circuit 
armature placed obliquely with refer- 
ence to the primary circuit supplied 
with current from the alternator and 
the reactions of the primary circuit 
and of the armature circuit produc- 
ing a rotary field. 
Leblanc motor the rotary field is 
produced by two sets of coils connected in parallel, a con- 
denser being interposed in one of the circuits. In this way 
the quarter phase lag necessary for the production of a 
rotary field is easily obtained. 

The above solutions of the problem are suitable in the 
case of distribution to comparatively small motors. For 
the purpose of long distance transmission on a considerable 
scale, it is preferable to have recourse to special generators, 
no longer producing ordinary alternate currents, but sev- 





THE CARD COMPANY'S SELF-OILING BEARING. 


eral alternate currents lagging a fraction of a phase one 
behind the other, that is to say, ‘‘ polyphasal” alternate 
currents. We may either employ two currents and four 
wires, or only three wires, using one as a common return. 
Devices of this kind have been brought out by Ferraris and 
Tesla. Being obliged to use three wires some have preferred 
to employ three currents of equal periodicity, but lagging 
one behind the 6ther one-third of a period. By taking ad- 
vantage of the employment of three currents retarded in 
this way, we can make the algebrai- 
cal sum of the currents at any instant 
zero, and one of the three wires can 
always serve as a return to the cur- 
rent; traversing the other two. Such 
is the principle of the motors supplied 
with ** polyphasal” currents, devised 
less than two years ago by Dolivo- 
Dobrowolsky, Haselwander, Bradley 
and Wenstrém. <A 3800 h. p, trans- 
mission of power plant of this kind, 
due to Brown, of Oerlikon, is now in 
process of erection between Frankfort 
and Lauffen. 
This rapid 
methods actually employed or in- 
vestigated for the convenient transformation of the 
energy of alternate currents for mechanical purposes 
shows that we may consider the problem as solved. It 
will doubtless be the same soon as regards the utilization 
of alternate currents for electro-chemical and storage pur- 
poses. Alternating currents will then assume a com- 
mercial importance superior to that of continuous cur- 
rents, and we shall witness a new evolution of electric 
systems, while awaiting that which the employment of 
alternating curients of high frequency will some day give 
rise to. 
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The Card Company’s Improved Self-Oiling Bearing. 


The accompanying illustration shows a view of the self-oil- 
ing bearing with which dynamos and motors manufactured 
by the Card Electric Motor and Dynamo Company, Cincin- 
nati, O., are fitted. The construction of the bearing will be 
readily understood from the illustration. The shaft revolves in 
phosphor bronze ball bearing sleeves which are interchange- 
able. These sleeves are secured in concave seats forming a 
bearing that is self-adjustable and is always sure to be in 
line. An opening on each side of the ball at the bottom of 
the sleeve allows the wheéls or oil carriers to touch the 
shaft, rotating with it and bringing the oil from the oil tank 
below to the shaft above. On the inside the sleeves have a 
right and left spiral groove for the purpose of distributing 
the oil on the journals. The oil, after passing along the 


journals, returns through the grooves to the oil tank. The 





LIEB’S LINE CONSTRUCTION FOR SUBURBAN SERVICE. 


special feature of the oiler is that the tension spring that 
holds the wheel against the shaft can be adjusted by a 
thumb nut outside the bearing. This style of oiler requires 
almost no attention for months at a time and is perfectly 
clean, as it is impossible fer the oil to pass outside of the 
bearings. 
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Lieb’s Methods of Line Construction for City and 
Suburban Railways. 


The accompanying illustration shows two methods of 
line construction devised by Mr. Charles A. Lieb, of the 
Lieb Machine Works, 23-27 Vandewater street, New York 
City. In this system a number of the Lieb devices for rail- 
way work are used. Fig. 1 shows the method of railway 
line construction in which either wood or iron poles may be 
used ; in the particular case shown the construction makes 
use of iron poles. The illustration shows one of the ways 
in which the Lieb wooden insulators can be applied to line 
construction. In this case the trolley wire bell insulator 
usually employed is entirely dispensed with and a metal 
piece substituted for it. By this means it is claimed a very 
considerable saving in first cost is effected, and for subur- 
ban work, where there are few telegraph wires, this method 
of construction would seem to be entirely satisfactory. 
The outer ends of the span wires are thoroughly insulated, 
only the small section between the wooden insulators being 
alive ; where it is deemed desirable, however, a guard wire 
can be run. Any kind or style of trolley wire clamp can 
be used, and various combinations may be made according 
to the location of the line and the amount to be invested in 
its construction. 

Fig. 2 shows a Lieb method of construction for city rail- 
way lines. In this case the Lieb insulated turnbuckle not 
only performs the part of a perfect insulator of considerable 
length and great strength, but it almost entirely obviates 
the necessity of using a pole ratchet, as all the slack neces- 
sary can be taken up with the turnbuckles. Since the span 
wire is insulated from the trolley by the trolley wire 
hanger, and since it is also insulated from the poles by the 
turnbuckles, a total insulation is secured, the first cost of 
which, it is claimed, is very low. This method undoubtedly 
secures great strength and durability. This insulated turn- 
buckle and the Lieb wooden insulator can be used in a 





variety of ways in making combination appliances for 
line work, one of these being shown in the figure. 
-_—_-—-—_—_ —_- »~oon DP oo |S —__ ______-- 


A Non-Inductive Wattmeter. 





Great difficulty has always been felt in measuring power 
with alternate currents. The ordinary wattmeter, though 
accurate with direct currents when a correction is made for 
the power taken by the instrument itself, is of little value 
for use with alternate currents. If the pressure and current 
are in step, as is the case when an alternate pressure is ap- 
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plied to a resistance, such a wattmeter reads too low. Ifa 
pressure is applied to an inductive current, on the other 
hand, the reading may be too high. 

Messrs. Swinburne & Co. have brought out a wattmeter 
specially designed to avoid these errors. The moving coil 
contains but few turns and these are wound on a light mica 
former. The coil is held by topand bottom stretched wires, 
External resistances are supplied. These are wound with 
the alternate levers right and left handed. The time-con- 
stant of the fine wire circuit is thus made sensibly equal to 
zero. 

Readings are taken by means of a torsion head in the 
usual way; but for measurements of minute powers, such 
as hundredths of a watt, a mirror isused. These wattmeters 
are wound to suit any range from 3,000 volts and from 25 
ampéres downward. They are said by the makers to read 
accurately on non-inductive resistances and on inductive 
circuits in which the product of the 
pressure and current is 50 times the 
real power. 

The wattmeter has the advantage 
over electrometer methods, as it does 
not involve the very serious troubles 
over resistances. Mr. Swinburne re- 
cently described an_ electrometer 
which reads power directly, which, 
though it does the work of the three 
voltmeters discussed by Messrs. Ayr- 
ton, Sumpner and Swinburne soon 
after, unfortunately needs resistances. 
Dr. Fleming has enormously improved 
the three-instruinent method by substituting ampére meters, 
and we thus have unimpeachable means of checking the 

yvattmeter. If this wattmeter does what the makers claim 
for it, it will be exceedingly valuable to alternating current 
engineers. 
sci ncagy liae einagansash t 


Electric Railroads for Staten Island. 


Mr. Erastus Wiman has presented a scheme for the de- 
velopment of Staten Island by covering it with a network 
of electric railways. He will lay his plan before the board 
of supervisors of Staten Island at an early date. In an in- 





SWINBURNE’S WATTMETER. 


terview he recently spoke of his plan as follows: ‘* What 
Staten Island needs most to-day is development in the in- 
terior. Although the edges of the island are fully provided 
with facilities of transit, the interior is entirely neglected. 
Now, I am going to suggest that the whole island 
be covered with a system of electric roads, so that 
you can get from the edge into the middle of 
the island as easily as you can now get around it. We 
could build an immense electrical power station somewhere 
on the water’s edge to supply the electricity for the cars. 
At the same time we could distribute power throughout the 
island at a cheap rate. Now just let me illustrate to you 
what a great advantage this would be to the people. 
Supposing you wanted to sew some overalls by machine. all 
you'd have to do would be to press a 
button, which would turn on the 
current and—we’d do the rest. Do 
you see? Or you might want to run 
a sawmill or rock a cradle by elec- 
tricity. It would be the simplest and 
yet the greatest thing in the world. 
And then in the night time the whole 
island would be illuminated by elec- 
tric light. I shall simply present this 
as a suggestion, but I shall at the 
same time offer sufficient encourage 
ment in the shape of financial assist- 
ance to induce the supervisors to con- 
sider the matter. I am willing to iD- 
vest $50,000 in such an enterprise at 
once. Then I have friends in Boston who will invest 

50,000 more, and the people of Staten Island could raise 
$100,000. The electrical power could be obtained cheaply 
enough to make the scheme profitable.” , 

It is gratifying to note that a financier of Mv. Wimans 
influence and reputation has taken such a broad s iew of the 
usefulness of the electrical railway when applied to the 
development of property ‘otherwise inaccessible. We trust 
that the scheme outlined above may soon be carried out by 
the enterprising people of Staten Island as an instance of 
what can be done in this line. 
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Financial Intelligence. 





THE ELECTRICAL STOCK MARKET. 


The Closing Quotations of electric stocks on Saturday, Aug. 
22, 1891, in New York and Boston were : 


Capital- 
Name of Stock. Par. ization. Bid. Ask’d. 
NEW YORK. 
Western Union Telegraph Co............ 100 86,200,000 82 pas 
American Telegraph & Cable............ 100 14,000,000 jm we 
Central and South American............. 100 5,000,000 Budde sees 
ee i oa 5b os ns bos ai os ece genet 100 ~=—2,000,000 dese 
Commercial Cable Co...................2: 100 7,716,000 106 
Postal Telegraph Cable................... 100 5,000,000 eas 
Edison General Electric.................. 100 = =9.503,500 97 
"= - 2 Deferred.... 100 2,496,500 
Consolidated Electric Light............. - 100 = 1,929,400 
Edison Electric Illuminating Co.......... 100 2,567,800 
United States Electric Light............. 100 ~=—:1,500,000 
North American Phonograph............ 100 6,200,000 
BOSTON. 
Thomson-Houston Electric Co...... .. 25 6,000,000 4234 
7 yreferred.. 25 4,000,000 2434 
” - Series C.... 10 400,000 aie 
6 * Series D.... 10 120,000 6% 
= International Co .. . 100 1,000,000 eae 
Thomson Welding Co................. ««- 190 1,000,000 
= European Welding Co......... 100 ~=—1,000,000 
Ft. Wayne Electric Co _............... 25 4,000,000 12 
Westinghouse Electric Mfg.Co _......... 50 ~—5,000,000 1134 
Telephone : 
MI nti avg cs axeeseerenasd 100 12,500,000 180 181 
ETE, Bigg 0 6 vid 0 oss beue vs sa Wodeenees 100 =—4,800,000 45 4514 
Pah Sain Nene sNn'decsscvevs 100 10,304,600 49 $eks 
oo nc ys Radas= ue ..- 10 1,280,000 1.15 
Tropical American........ 0.2.2.0... 10 400,000 -70 
Edison Phonograph Doll................. 10 ~—_ 1,000,000 50 


Chicago Quotations.—Col. S. G. Lynch, broker, 153 Monroe 
street, Chicago, furnishes quotations on telephone and electric light 
stocks as follows: 


TELEPHONE STOCKS. 


Chicago......  .... ...$230@ $240} Cumberland ... ........ $60@ $62 
Central Union.... . 52@ 53] Wisconsin............ ....-118@ 120 
i ee 83@ 84| Bell of Missouri ....... 160@ 165 
Great Southern........ 30@ 32| Iowa Union.. ............ 20@ 22 
ee 34@ 36| Missouri and Kansas..... M@ 56 
Rocky Mountain Bell. 40@ 43 





ELECTRIC LIGHT STOCKS. 


Chicago Are Light and | Chicago Edison Co...... $145@$150 
POW is icisiense ans .$95@ $100 | 





NEW INCORPORATIONS 


The Fields Electric Light Company, of Springfield, Il., 
has been formed with a capital stock of $15,000. The incorporators 
are Enos Field, Theresa Field and Jacob Gorich. 


The Carthege Electric Light and Power Company, of 
Carthage, Il., has been incorporated with a capital stock of $10,000, 
by Junius C. Ferris, Thomas F. Dunne and Charles 8. Dehart. 


The Highland Electric Light and Power Company, 
of Highland, Ill., has been incorporated with a capital stock of 
$8,000. Edward Feutz, Henry Bucheim and Frederick Wildi are the 
promotors. 

The Wagner Electric Light Company, of St. Louis, Mo., 
has been organized with a capital stock of $25,000. H. A. Wagner, 
Geo. E. Claflin, Fred Schwerdtmann, E. G. Ellis, Henry Digley and 
Albert Blair are its incorporators. 


The North Portland (Ore.) Light and Water Company 
has been organized with a capital stock of $10,000. The principal 
office of the company will be at Portland. The incorporators are 
Francis I. McKenna, G. H. Van Houston and C. N. Faulk. 


The Dixon Light and Water Company, of Dixon, Cal., 
with a capital stock of $60,000, has been organized to furnish light 
and water to that town. The directors are J. E. Mecredy, G. W. 
Chandler, A. A. Ostrom, F. A. Mecredy and F. A. Hutton. 

The Gray Electric Company, of Chicago, with a capital 
stock of $50,000, has been formed to manufacture, use, lease and sell 
telautographs, electrical and other instruments. Elisha Gray, 
Frederick W. Cushing and Leon O. McPherson are the incorporators. 


The Flint Creek Electric Power Company, of Butte, 
Mont., has been organized with a capital stock of $25,000 to generate 
electricity and use same for all purposes. The incorporators are 
Thomas T. Baker and Joseph H. Harper, of Butte, and Alden J. Ben- 
nett, of Virginia City, Mont. 


The ¢(hiecago and Evanston Electric Railway Com- 
pany, of Chicago, Ill., with a capital stock of $500,000, has been 
organized to construct and operate a street railway system. Its 
promoters are John Lewis Cochran, Frank S. Gorton, Delany H. 
Louterback and Alex. Clark. 


The Granite Falls Electric Power Company, of Snoho- 
mish, Wash., has been incorporated with a capital stock of $200,000, 
instead of $2,000 as recently announced. This company is develop- 
ing a water power which has a head of 80 feet for the purpose of 
furnishing electrical power at Snohomish and the new city of 
Everett on Port Gardiner Bay. 


The Canada Gas and Fuel Company, of Chicago, IIl., has 
been incorporated with a capital stock of $5,000,000, to manufacture 
and sell gas for fuel, etc., and electricity for light, etc. Thurston 
Gordon Hall, Patrick Dowling, Thos N. Daucey and Loftus E. 
Daucey are the incorporators. 


The People’s Electric Railway Company, of Sandusky 
City, O., has been organized with a capital stock of $100,000, to start 
4n electric street railway and to furnish electric light and power. 
The promoters are Jacob Kuebeler, A. W. Prout, W. H. Glicher, 
George Barney and Watson Hubbard. 


_The Norfolk Street Railway Construction Company, of 
Norrolk, Neb., has been formed witha capital stock of $25,000, to 
build, equip and maintain an electric street railway in Norfolk. 
N. 0. Wyman, C, A, Mast, Alexander Bear, James G. Hamilton and 
R. A, Stewart, all of Norfolk, are it? incorporators. 


The Grand Haven Electric Light and Power Company, 
of Grand Haven, Mich., has been formed with a capital stock of 
eee, to supply electric light and power to Grand Haven and 
te Lake. The promoters are Oscar C. Mackenzie, Isaiah T. 
Vt enacre, of Chicago, and Charles C. Macomber, of Grand Island, 
Sag H. Ward Leonard & Co., incorporated in New Jersey, 
a. rp in New York City, has been organized with a capital 
and A $200,000, to carry on and supervise electrical, steam, water, 

ter engineering and construction work. Its promoters are 


H. Ward Leonard, A. St. C. Vance and E. H. Harrison, all of New 
York City, 


The D. & D. Electric Manufacturing Company, of Minne- 


Qpolis. Wi; 
Polis, Minn., with a capital stock of $50,000, has been formed to 
Manufacture 


and sell electric motors, dynamos, and all kinds of 
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electrical and other machinery and supplies. Gilbert Donaldson 
and Thomas Davis, of St. Paul, Minn., and Frederick G. James, of 
Minneapolis, Minn., are the promoters. 3 


The Armour Electric Light, Fuel and Power Com- 
pany of Illinois, with its principal office at Chicago, has been 
incorporated, with a capital stock of $5,000,000, to supply gas, elec- 
tricity for light, heat and power, and to manufacture and sell ma- 
chinery for producing the same. The incorporators are Martin C. 
Burt, Allan T. Bennett and Clarence O. Scudder. 

The Edison General Electric .Company (of New York), 
with its office at Boise City, Idaho, has been incorporated with a 
capital stock of $12,000,000, to supply ele@tric power and light. J. 8. 
Decker, W. A. Williams, E. Edes, W.S. Perry, 0. Lowengard, Henry 
Lord, G. A. Spoffard, S. Kidder, H. M. Curtis, C. E. Eckerson, all of 
New York, and J. B. Williams, of Stamford, Conn., are its pro- 
moters. 


The Georgia Electric Light Company, of Atlanta, Ga., has 
been formed with a capital stock of $600,000, to manufacture, buy, 
sell, lease, etc., machinery and articles, etc., appertaining to the use 
or application of electricity. H. M. Atkinson, H. E. W. Palmer, H. 
T. Inman, W. R. Joyner, Morris Branden, Geo. R. De Saussure, J. H- 
Porter, Burton Smith and Walker P. Inman, all of Atlanta, are its 
incorporators. 

The Homewood, South Harvey and Harvey Electric 
Dummy Railroad Company, of Chicago, IIl., has been formed 
with a capital stock of $50,000, to construct and operate an electrical 
dummy railroad from and within the village of Homewood through 
South Harvey to and within the village of Harvey, Cook County, 
Ill. Wm. C. McClinton, Isaac A. Hartman and Fred Bangs are 
the incorporators. 





AFFAIRS OF THE COMPANIES. 


The Thomson-Houston Electric Company is about to 
make application to place its stock on the regular list of the Boston 
Stock Exchange. 

Susquehanna, Pa.—The annual meeting of the stockholders 
of the Electric Light Company will be held on the third Tuesday of 
September. 


The Jenney Electric Light and Power Company, of 
Logansport, Ind., has elected the following officers: Joseph Seiter, 
president; P. W. Moore, vice-president; Victor E. Seiter, treasurer 
and manager. 


Northwest Thomson-Houston Company.—The present 
business of the Northwest Thomson-Houston Company is very large, 
and it is expected by the management that the yearly profit of the 
company will be more than six times the annual interest charge on 
the entire issue of preferred stock. 


The Ashland (Pa.) Electric Railway Company helda 
meeting last week for the purpose of considering the selection of a 
system for adoption on its lines and for the elec tion of officers. The 
choice of officers resulted in the election of J. J. Salada, treasurer; 
J. D. McConnell, secretary; and Jas. B. Minogue, solicitor. 


Stock of the Northwestern Thomson-Houston Com- 
pany.—It is announced that the $500,000 of eight per cent. preferred 
stock of the Northwestern Thomson-Houston Electric Company 
recently offered to stockholders of’ the Thomson-Hcuston Elcetric 
Company has all been subscribed. It is said that St. Paul people 
alone subscribed $100,000 of the stock. 


The Gloversville (N. WY.) Electric. Light Company has 
elected the following directors: James Radford, Edgar A. Spencer, 
J. F. Van Ness, Gloversville; John Marsh, H. L. Hinman, H. J. Brady, 
Cooperstown ; Paul T. Brady, Syracuse.’ The following named are 
the officers elected by these directors: James Radford, president ; 
John Marsh, vice-president ; Edgar A. Spencer, secretary; H. L. 
Hinman, treasurer ; Paul T. Brady, corresponding secretary. 


Tropical American Telephone Company.— Manager 
Howard of the Tropical Telephone Company says that the company 
has in no way failed, though it has allowed some acceptances to be 
protested as the surest way to get what is due from foreign makers 
who have failed to live up to agreement. The following is the con- 
dition of the company, July 1, 1891: 
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Mr. L. J. teilly, of Alexander, Barney & Chapin, is now mak- 
ing an extended trip throughout the West. 


Mr. BR. B. Owens, of the Greenwich (Conn.) Electric Light 
Company, called on his numerous friends in New York this week. 


Mr. D. B. Dean, one of the tourists of the Electric Merchan- 
dise Company, Chicago, is a welcome visitor at New York this 
week. 

Mr. G. B. Kerper, of the Queen City Electric Company, of 
Cincinnati, is in New York examining the system of underground 
conduits in use here. 


Mr. Sheehan, of the Hyer-Sheehan Motor Company, of New- 
burgh, N. Y., has been busy in the city during the last few days 
booking orders for his new motor. 


Messrs. Thos. Murray & Co., of New York, are to equip 
three miles of the Pawtucket Horse Railway Company electrically. 
They have also completed the plans for the Detroit City and Grand 
River street railways, some 70 miles in all. 


Mr. Henry A. Cleverly, of Philadelphia, made an appearance 
in New York during the past week, but has mysteriously disap- 
peared. This, it is said, is due to the fact that he told one too many 
of his antediluvian stories, and the axe had to be used. 


Mr. Chas. L. Abell, of the Thomson-Houston Electric Com- 
pany, located at Buffalo, N. Y., is in New York. He reports great 
interest in the forthcoming convention at Montreal throughout the 
western part of New York and Pennsylvania, and in Ohio. 

Mr. James I. Ayer, general manager of the Municipal Elec- 
tric Lighting and Power Company in St. Louis, and vice-president 
of the National Electric Light Association, visited friends in the 
East this week while arranging some matters connected with the 
Montreal meeting. 

Mr. D. A. Andrews, Jr., of the Pettingell-Andrews Company, 
of Boston, was in New York this week, and took away his usual 
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large orders for the “‘ K.-W.” specialties. It will be good news to 
all electrical people to know that Mr. F. E. Pettingell i now around 
as usual and is rapidly improving in health. 


A Montreal Exhibit.—One of the most interesting exhibits at 
the coming convention at Montreal will be that of Messrs. Chas. A. 
Schieren & Co., who will make an attractive display of their very 
popular perforated leather belting. Mr. C. A. Schieren, Jr., will be 
there, and will be glad to see all his old friends. 


Railway Equipment at Lawrence, Mass.—The newly 
equipped Merrimac Valley road at Lawrence, Mass., will be in opera- 
tion, it is expected, this week. There are 16 miles of road, equipped 
with 15 Rae motors and one Thomson-Houston motor. A new power 
house and new car house have been built. The power will be fur- 
nished by two McIntosh & Seymour compound condensing engines 
supplied with steam by Babcock & Wilcox boilers. The total cost 
of equipping the road has been about $390,000, all of the work being 
done by Messrs. Thos. Murray & Co., of New York. 


Ward Are Lamps in Brooklyn.—Two Ward arc lamps 
were installed in Brooklyn on the circuits of the Edison Electric 
Illuminating Company 18 months ago; at the present time 740 of 
these lamps are connected on the low tension circuits of the same 
company. The general superintendent, Mr. Barstow, says that he 
is constantly replacing are lamps on high tension circuits, and for 
the reason that the light is steadier and more brilliant. Mr. Barstow 
speaks very highly of the lamps, and recommends them to other 
incandescent stations as a profitable source of income. 


New York Telegraphers go to Washington.— Among the 
telegraphers employed in the office of the Western Union and Postal 
Telegraph companies of this city who left for Washington on the 
first of last week on the Pullman car over the Pennsylvania Rail- 
road to attend the 11th annual reunion of the Old Timers’ Telegraph 
Association were the following: J. Knittle, John Brant, J. B. Fal- 
lon, Frank Hines, W. L. Ives, T. Drill, D. P. Scully, H. A. Moody J. 
A. Regan, J. C. Edwards, R. 8S. Stevenson, J. B. Taltavall, Joseph 
Hines, 8. J. Gifford, W. J. Dealy, J. H. Emerick, D. C. Sullivan, M. 
H. Kerner, J. F. Shorey, F. H. Duncan, W. J. Stanton, J. H. Bunnell, 
E. C. Cockey, M. R. Hults, A. L. Eugene, John Rathbone and L. 8. 
Jones. 


Recent Conduit Contracts.—The Detroit (Mich.) Telephone 
Company is to build subways, and will start work Monday next. 
The Hudson River Telephone Company is now at work in Albany 
placing all wires underground. Both of the above companies will 
use the cement lined pipe of the National Conduit Company. This 
company, in addition to its contracts now in hand, received an 
order for 50,000 feet of conduit from the New England Telephone 
and Telegraph Company last week. During the next two years it is 
estimated that the different telephone companies in the larger cities 
will, if present arrangements are carried out, use over 6,000,000 feet 
of underground pipe at a cost of at least $2,000,000, 


New Block System for the Fourth Avenue Tunnel.— 
The Johnson Railroad Signal Company has secured the contract for 
equipping the tracks of the New York Central Railroad Company 
entering New York City through the Fourth Avenue tunnel with 
an entirely new system of railroad signals, the operation of which 
is mainly accomplished by means of electricity. The total cost of 
the work will be about $20,000, exclusive of the new towers that are 
to be built in connection with the changes in the signal system. At 
present a signal tower regulates the train in both directions, but 
after the change there will be one set of towers and operators for 
the outward bound trains, and an entirely separate set for the trains 
entering the city through the tunnel. In the old system, when the 
levers were unlocked, gravity was depended on for doing the work, 
but this will be done in the new system by electricity. L. B. Hi. 


NEW ENGLAND NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, \ 
Room 28, Hathaway Building, 620 Atlantic Ave., 
BosToNn, Mass., Aug. 22, igi. J 
The Perkins Electric Light Company, of Hartford, Conn., 
has shut down for two weeks. 





Middletown, Conn.—Mr. Knowles, an electrician from 
Brooklyn, N. Y., has been engaged by the Schuyler Electric Com - 
pany, of Middletown, as head electrician. 

Waltham, Mass.—It is announced that a New York firm has 
purchased property on which will be built a large factory to be used 
for the manufacture of electric street cars. 


Worcester, Mass.—The formal opening of the Worcester, 
Leicester & Spencer Electric Railway occurred on Tuesday of last 
week. The line is in operation, however, only as far as Liecester. 

Mr. C. H. Bigelow, has opened an office at 250 Congress street, 
Boston, and is prepared to contract for the wiring of residences, 
stores, etc., for electric bells, annunciators, or anything else in this 
line. 


The Middleboro (Mass.) Electric Light Company, 
which has until recently been running by water power, is putting in 
a McIntosh & Seymour engine, and will now be independent of the 
tate of the water supply. 

Cambridge, Mass.—The Cambridge Electric Light Company, it 
is said, will soon set 700 new poles for the stringing of electric light 
wires. The construction work will be done by the Wright Electrical 
Engineering Company of Boston. 

Boston, Mass.—The power house of the West End Electric 
Railway Company is expected to be finished by the Ist of November. 
After starting its construction the company decided to double the 
power and changed contracts to that effect. 


New Bedford, Mass.—The Jenney Star Electric Company, it is 
said, will soon start up its works in the manufacture of motors ina 
building recently leased on Front street. The factory is being put in 
shape and the machinery placed in position. 


Lynn, Mass.—A baseball game was played last week between 
the Electrics, of the Thomson-Houston factory, and the Good- 
years, of Boston, on the West Lynn grounds. The result of the game 
was a score of 9 to 1 in favor of the Electrics. 


The East Side Electric Railway, at Montello, Mass., has 
one of the most complete plants in this part of the country. Type 
“DPD 62” Thomson-Houston generators and McIntosh & Seymour 
engines are used, and the station is a model of neatness. 


Cambridge, Mass.—The firm of Messrs. Edward Kendall & 
Sons, of this city, suffered a loss of about $10,000 on Aug. 18 through 
a fire which completely destroyed their machine shop. The boiler 
shop was untouched by the flames, being on the opposite side of the 
street, and some distance away. 


The Berlin tron Bridge Company, of East Berlin, Conn., 
will build the new electric plant for the Pawtucket Gas Company at 
Pawtucket, R.1I. The building will be very substantial in every 
respect. The dynamo room will! be 60 < 150 feet, the engine room 58 
x 78,and the boiler room 60 « 80 feet. The side watls will be of 
brick and the roof covered with corrugated iron, The plans and 
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apecificationg for the plant have been prepared by Remington 
& Henthorr’. engineers and architects, of Pr dence, FB. I. 

The Southern New FErgland Telephone Company, o! 
New Haven, Conn., bas distributed to its « i ve ad 
pack of cards bearing the ad t ent ! : 
ing that every one using telephones under tl 


tion will live a longer life than tted 1 ij 
West End Contract.—T!) ( 

“The contract of the Thon 

End Railway, which pro ‘ wad a si 

t t = 7 


expired, and is expected to ult in 
West End, and at the same time pla tinat ) f greate 
dependence.” 

The Edison Electric tiltuminating Company, Brock- 





ton, Mags., is putting up a new brick building 40x100 ft., and will 
move some of its old dyname ind engines, and put ty 
boilers of 200 h. p., with Jarvis set rs, making 600 h. p. 

The plant is in charge of Superintens i ‘ n 
the repairs are complete, in t ex 


To Increase Its Plant.—A m ng of t committee 
engines of the Boston Board of Alde : i t Cit tI 


recently, to consider the petition of the Edison E ic Iumin 
ating Company for permission to incr its power plant Head 
place. Asa quorum was not present tl I ter nd ! 
postponed. The petition, how r. will probably be grat 
Thomson-Houston Statisti I f ne , how 
the number of local compar i t I : He n 
Electric Company in each of the In 1886 1 139 
1888, 123 ; in 1889, 161 1890, 1 f 
started this year, man t 
able that this will be th 
The Jenney Star Electric: Com . 
corporated for the mar t 
other electrical apparatus, | d t Bed 
Mass., for a term of year Thi . y ti 1 un with 
special machinery adapted fo1 wol Ord reas ; 
received for a large numb f 1 , h ou ‘ 


success of the new en 
Wayne Company, is preside: a npa 1 A. ol ne 
president of the Russell Elect ( ! I t 
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Beloit, Wis.—The o! 
throughout by incandes« 


Carthage, Fll.—An effort is bei ade to org 
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Vir. La Fayette Cole doit ‘ x . cifl ne 


for Holmes, Booth & Hayder 
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Manufacture of Electric Clocks.—The Cl » Watch 7 
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electric street clock. 
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Taylor, Tex.—The mayor is nes ‘ t y 


city by electricity 

New Martinsville, W. Va.—A par being organizec 
erect an electric light plant 

Brownwood, Tex.—1 City ¢ t en f 


electric lights on the 26 fA 


Stephenville, Tex. Mi Ww. ¢ Baldwin will erect an electri 


light plant at this place in the near future, 
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Richmond, Va.—The Traylor Electrical Company is enlarging have obtained the easily granted permission to use a large number 


its plant and making many needed i rovements. of eminent names to form an “Honorary Committee of Advice.” 
there is a genera] feeling among the heavier electrical engineering 


The office cables of t} Vacon telephone exchange 





have arrived, and are now being placed in position. firms that nothing but a thoroughly national, exhaustive and repre- 
sent ve exhibition would be likely to benefit the industry. The 


Charleston, 8S. C.—The Charleston Lig and Power Company eo eee] 
is erecting a new $5,000 plant in Concord str c. Ch Vi rk on tl is aa aay ees ver, 4 : oe a tal conglomeration of art iit- 
4 7 ing ‘ . lnread ha) oY 1} . } 
plant will be begun at once. tings, t ) es, colored lights and phonographs would attract a 
suffi I imt of the lling paying public to make the exhi 
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: k. +7 , or} be got t , he it was honed that the directors would 
q arleston u’< The . { hii . ‘7 ‘ a 41 : 
harl on, W ¥ ae rhe board of publi rks of West Vir- € rw to p DOI to thea umn of next year, that ho 
ginia ha advertised for sealed } pogals * putting in an electric hey have fail do and I suppose we shall soon have another 
light plant in the Capitol building. 1 utisf: y | . 1 
Huntsville, Tex.—A companv is being formed at this place to = = 
movement, and can give any information wanted in ard to the ews 0 t C Week.. 





matter. 


Newman, Ga.—The electric lig} t recently reported as be- 
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THE ELECTRIC LIGHT. 


Mineral Point, Wis., is soon to have electric lights. 
Centerville, Ea., is to have an incandescent electric light plant. 
Yreka, Cal., will be lighted with electric lights in a short time. 
Canton, Ill.,. has decided to light its principal streets with elec- 
tricity. 

The Allentown (Pa.) fair grounds are supplied with 100 elec- 


} 


Tioga, Pa.—An electric light plant for Tiogais reported to be 


an assured OU! 








Walvern, Neh.—A private company has been formed to estab- 

















lish an electric light plant this fall. 

Butler, Wo.— City Council has decided to submit the elec- 
tric ordinance to a vote of the citizen 

Whe Telluride Hicctric Light Company, of Telluride, 
Col ntenéds t present capacit 

Springfield, ~ + t on Washington ect 
was recen ged I t 4 000 

Claremont, N. H.. has contrac with the Claremont Electric 

rht Company t it in an arc light pla for $2,000. 

Salem, WVa.—T rie ligt lant h putin operation. 
the current being tur 1 forthe i 1 Woek ag 

Braddecck, Pa., nsidering , ) é ectric plan 
for boroug! ing It } been g natural gash , 

The Lyons Electric Light and Power Company, of Ly- 
ons, Kan., has completed its circuit and is putting in new arc lights. 

Lynaconing, ¥Fd.—The Town Council has made arrangements 
to light the city by electri I lights will be of 16c. p., no are 





lights being used. 

Denver, Colo.—The Economic Electric Light Company, with 
Mr. W. L. Beardsley as president, has established its headquarters 
at 1412 Curtis street. 

Seattle, Wash.— Messrs. Charles A. Baker & Co. have been 
awarded the contract for constructing the plant of the Citizen’s 
Light and Power Company: 

Kenosha, Wis., bas put up 61 electric street lights and pays 
for these $82 per light per year. The lamps are to burn from dusk 
until 1 A. M. every night in the year. 

Cedar Rapids, Ia.—A draft of the ordinance foran electric 
light and power plant for Tama has been received by Mr. Ililton, 
and was discussed at the last Council meeting. 

Deposit, N. Y., will soon be lighted by electricity, its citi%ens 
having subscribed $17,000 to the stock of a company which is being 
organized for the purpose of putting in a plant. 

Salinas City, Cal.—A franchise has been granted to the National 
Electric Development Company by the mayor and Common Council 
for the installation of a 300-light incandescent plant. 

Butler, Pa.—The Butler Electric Light. Heat and Power Com- 
pany has bought a 750 incandescent light outfit from the Thomson- 
Houston Electric Company, which it will install immediately. 

Union City, Tenn.—A contract for the erection of an electric 
lighting plant has been awarded to Messrs. Guild & White, of Chat- 
anooga; 70 are lights are to be stationed in various parts of the city. 

Grand Rapids, Mich.—It is said that the contract recently 
awarded for 325 are lights for $36,000 a year, to be placed upon towers, 
will not be carried out, and that it is probable that the city will 
again advertise for proposals. 

Big Shipments of Dynamos.—One day recently the Fort 
Wayne Electric Company shipped from its factory a plant of nine 
8§0-light dynamos to Louisville, Ky., and a small alternating plant to 
the Southern Electric Light Company, of Baltimore, Md. 

The Akron (0.) Heat, Light and Power Company has 
purchased the Akron Gas Company. In the future both plants will 
be operated as heretofore except that disastrous competition will 
not be carried on. 

Sarcoxie, Mo. 
by the Town Council to erect poles and put up wires within the cor- 


Mr. J. J. Sprague has been granted permission 


porate limits for the purpose of supplying electricity for lighting 
and power purposes, 

Orange, N. J.—The Common Council has rejected the report of 
the Committee on Street Lighting, and consequently the bids of the 
Essex County Electric Company, and will probably re-advertise f 
bids. 

Cortland, N. ¥.—The electric light company has closed a con- 
tract with the Edison General Electric Company for a 40-light are 
mhachine, 
lights 


This will double the company’s capacity for furnishing 
Marion, ind.—The contract for lighting the city by electricity 
has been awarded to the Fort Wayne Electric Company for $22,490. 
Six other companies made bids on the work, ranging from $24,700 
down to $19,600. 








San Francisco, Cal.—The City Hall is to be lighted by electri- 
city during the coming winter. All the necessary machinery will be 
placed in the basement near the engine room, and the 
supplied from this plant owned by the city. 


lights wi 





Lighting the Sioux City Corn Palace.—The electrical dis- 


play d the electric lighting arrangements were among the main at- 
tract sat the Corn Palace at Sioux City, la., last year. The exh 

















bitio: ns this year on Oct, 1, and closes on the I7th of t same 
mont Both the electric lighting and the display of miscellaneous 
elec | aratus will be on a much more extensive scal nat 
any f ‘exhibition. The building will be 380 feet long and 200 feet 
high th the daylight entirely shut out. About 3,000 inc scent 
lights 90 ares will be used for lighting and decorating. he two 
lead tt ions this vear will 1 South A an exhibit in 
tha wre : . : 
charg representatives of cach countr lectrical displ 
For iting currents of any p tial up to 1,009 voli 
cons 1 ential up to 500 1 ‘ r ( 
rent I I iin an 1 f At tl 
the 9 id t ] 
mM Mt . i = t r ¢ i it a4 ii l 4 ‘ 
ture: | ( ; ] sold 1 | retu f ol 
charg ux ¢ | ! 1s ly Compar which } 
charg ectrical wor 
THE ELECTRIC RAILWAY 
Shiai J iu LALiLW AL, 

} howl<« . Tv } 
hore erland, Md.—Three new motor cars have been ordered 
Oru tric street-car lin 

Madison, Wis.—1 Madison Street Railway was sold last 
Week ¢ Tha . my 

Ch 30n-Houston |} tric ( pany for $48,000 
Pottsville, Pa.—The Tumbling Run brat he Schuylkill 
Electric } . tg 1 1 
liroad was formally opened on Tuesday of t 
llentow m, Pa.—The electric railway between Allentown and 


Bethle 


oo hem was opened to the public for the first time about a week 


THE ELECTRICAL WORLD. 


Lockport, N. WY. 
port to Royalton Centre. 
C. H. Laurence. 


An electric railway is projected from Lock- 
The chief promoter of the scheme is Mr. 


Attleboro, Miass.—Work on the “Interstate’’ Electric Rail- 
way, which is torun from Attleboro to Pawtucket, was commenced 
on the 18th of August. ‘ 

Lebanon, Pa.—The Lebanon and Annville Electric Railway 
was open for traffic on Monday of last week. The road extends from 
Avon through Lebanon to Annville, and is eight miles in length. 

From Erie to North East, Pa.—<An electric road is projected 


between these t 3 


o places. The corporation limits are about 13 
miles apart. Mr. J. Buckeye, of North East, is the principal mover 
in the scheme. 

Wilmington, Del.—The Wilmington Street Railway Company 
| trip of one of its new electric cars and a test of its over- 


head system on Delaware avenue last week, and the cars are now 





Pa.—Mr. E. M. Hoffer, of Hummelstown, has se- 





cured the charter for an electric railway at Gettysburg, and has also 
been favored by an ordi nance granting him the right of way through 
the st 3 of town. 





he Burton Electric Company bas just obtained an order 





for its electric heaters to be placed on all the cars of the Westmin- 
ster & Vancouver (B. C.) I way. The carsare being fitted up wit 
these h I works of J.G. Brill & Co., Philadelphia, who 
were autl i to procure the best heating appliances manufac- 
turea fo l I poses 


Not to be Replaced.—Mr. John Muir, general manager of the 
railway department of the Edison General Electric Company, has 
re ved the following letter from Mr. Thos. Lowry, of Minneapolis. 
“Referring to 
the newspaper report to which my attention has just been called, 
saying that the Minneapolis Street Railway Company has discarded 
the Sprague-Edison motors, I would say there is no truth whatever 
in the statement. We are using the motors and they are giving 
satisfaction.” 


Mr. Lowry says: 





rhe letter needs no explanation. 


Jersey City, N. J.—T he Jersey City & Bergen Railroad Com- 
pany has withdrawn the electric cars from its Montgomery street 
route and these have been replaced by horse cars. This was the 
culmination of a controversy between Mayor Cleveland and the 
company, and as the company was prevented by the city authorities 
from extending its trolley system over the whole line it was decided 
that the expense of operation of the line partly by electricity and 
partly by horse-power was too great and the result is that the com- 
pany has temporarily withdrawn its electric cars. 





Consolidation of Street Railways at Brockton, Mass. 
—The syndicate of Boston capitalists, which controls the East Side 
and Whitman Street railways, has completed negotiations for the 
controlling interest in the Brockton Street Railway Company. After 
curing the necessary legislative permits the system will be consol- 
idated under one head and will be operated by electricity. The cost 
cof equipping the Brockton Street Railway with electrical apparatus 
will be at least $200,000. Mr. W. B. Ferguson, of Boston, is one of the 
chief members of the syndicate controlling the East Side and Whit. 
man Street railways. Mr. Fred L. Ames, of Boston, is at the head 
of the East Side syndicate. Ex-Governor Ames, of Massachusetts, 
will probably be made president of the consolidated company. 

Exhibition of the New Short Motor Car.—A new ¢a- 
manufactured by the Short Electric Railway Company, was on ex. 
hibition in the streets of Cleveland, O., last week. It is equipped 
h short gearless motors, and for two or three hours was kept in 
service on the Johnson streetcar lines. A trail car was attached, 
and both cars loaded totheir full capacity, the heaviest zrades and 
‘ pest curves were easily overcome by the new car. The principal 
feature of the car’s operation is the entire absence of noise, as ne 
gears whatever are used. The car is lettered with the Short 
Company’s name and the words “‘Gearless Motor, Noiseless,”’ on 
each dashboard. The car is to be sent to various parts of the country 
for ex j railway company, its first destination being 
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GENERAL APPLICATIONS OF FOWER 


Vancouver, B. C.—The Edison General Electric Company 
through its Canadian Pacific agency at Vancouver, | 


No. 6 motor in the printing department of the British Columbia 


nas just piaceda 


Government. 


A Wining Locomotive has been shipped by tte Thomson-Van 
Depeole Mining Company, of Lynn, Mass., to the B 





osburg Mine of 


Pennsylvania. The locomotive veighs 22,000 pounds, and was 


hipped on a platform car. 


Wotorsin Vancouver, B. C.—TwoC. & C. motors have just 


been i, one of them in the large jew: shop of Mr. Clayt 





on-Houston motor has been added to the outfit in the 
establishment of Mr:;-Cohen. 


minting 
IPrinting 





ectric Power in the Virginius Mine.—The Virgini 
acted with the Edison G Ele 
> transmission of 95 h. 


, 14,000 feet 





Company, of Colorado, has cont 





tric Company for the « 





p., three and a half miles up 





mpleted. 
Virgin 


plant is almost cc Electricity will supersede ste 





working of both the sand Monarch mines in the ne 
An Electric Launch has just been ordered by parti 
couver, B. C., from Messrs. Immish & Co., of London, Eng 


built by this firm. The launch is to be 
1 








land, sim- 


ure launches 





used by the Pilotage Company to enab 


requiring their service. I expected that its use will effect quite a 
considerable saving by reducing the number of hands to be carried on 
the pay roll, and by enabling pilots to go out in calm weather when 


it would be impossible to make any headway with sailboats. 


LEGAL NOTES. 


The United States vs. The American Bell Telephone 





Company.—In the United States Circuit Court in Boston last 

week Judge Nelson granted the United St 8 until De 1 to 

introduce testimony before the ex: t it of t L nited 

Stat s. the Ame un B r ne Company. This is: it to 

repeal pat 3 granted to Alexander Graham Bell for inventio1 n 

the telephone on the grou that he obtained them by fraud. 
Validity of City Lighting Ordinauce.—Int H 

son vs. The H er FE] I t Com] the Supret Cor 

lowa | V e a ci I gre he rig t n 

é I Tle p} to 

‘ { ‘ m an arte 

i ! he ¢ ( hic 

Ter I neg { a 

( e, s n 489 ch] ul « 

rat 1 of uny ordinance containing m c al 





ther, that a municipal ordinance granting a franchise to occupy th: 
city streets with poles and wires for the purpose of distributing elec- 
tric light and power is within the provisions of the Iowa Code, Sec» 


188 


tion 471, which provides that municipal corporations shall hav- 
power to authorize the erection of gas works or electric light plants 
upon approval by a majority of the voters of the city at a general or 
special election. 





PERSONAL NOTES. 


‘Mr. Frank &R. Beahan, of Port Angeles, Wash., has gone to 
Tatoozh Island, where he will assume charge of the new cable tele- 


ut he line ready to be put in op- 


graph station. The cable is laid and t 
eration. 
‘ir. W. 
telephone exchange, and for the past five years 
the departments of the Adelaide Silk Mills, ha 





‘. Smith, formerly manager of the Allentown (Pa.) 
foreman of one of 
again taken the 











position of manager of the exchange. 
Mr. Frank W. Sabold, manager of the Western Union Tele- 
graph Company, ha gned that 1 i n, the resignation to take 
‘ n of inag of the 
v. + c 5 4 
b been appointed manager of the 
N Englai Telephone and Tele- 
r. S. I - vho has resigned 
to take anag t of t m Electric Light Company. 
2? Kishk. r j evered 
I cor \ ( t is 
g 9 ( d 
‘ i ] { = s 
near San Franci bic ) g 
Prof. De Witt B. Brace, of t tate U1 r at Lincoln, 
Neb., was in the ] eek placing orders for electric lighting 
apparatus for the University buildings, and electrical measuring 
instruments for the electrical! and physical laboratories of the Uniié 


versity 





MISCELLANEOUS NOTES. 


Electric Tabulating Machines.— Mr. Herman Hollerith, the 





inventor of the electrical tabulating machine, which has been used 
in making up the returns of the Eleventh Census, shipped to Vienna 
last week the final installment of th der for a dozen of his ma- 
chines to be used in making up the returns of the Austrian census. 


It is said that this order came unsolicited, as did also one from 
Canada for five machines: 
Fhe French Copper Syndicate.—Paris advices are that the 


‘ 


Tribunal] Civil has condemned the direetors of the late Société des 





Métaux, and imposed very severe monetary fines. Messr 
and Emile Laveissiere are to pay six million francs; Arbel, Cham- 
poullion and Girord, one and one-half millions; Joseph Laveissiere, 
Hentsch, Labelouge, and Puerari, one million; and, finally, Joubert 
and Lecuyer, 500,000 frances. 


e Secretan 








Electric Pianos.—A representative of the New York Automa- 


tic Piano Company is now in Chicago urging the adoption of a plan 
which he has in hand of arranging at the World’s Fair for 400 


pianos to be operated at the same time by electrical means, only one 
performer furnishing the music. The pianos are to be arranged in 
the form of a pyramid and each is to be fitted with electric automatic 


playing device. The company expects to make a arrangement 
with every piano manufacturer in the country whereby each will 
make one or more instruments to be put on exhibition at the fair. 





Industrial and Trade Notes. 


The John T. Noye Manufacturing Company, of Buffalo 








N. Y., has closed a contract with the Weston (W. \ Electric Light, 
Power and Water Company ral00h. p. engine and bo 

The Electrical Supply Company, of Chicago, ! ssued a 
circular in whi illustrations and prices are givet all the detail 
parts of the I ton trolley, together with tl i naterials 1 iu 
factured by the same fir! M rs. Albert & J. M. Ander 

The Electric Merchandise Company, | g ep i 
very large business during the 1 mont ) i rders for com- 
| e equipm« of 1 road ( » for a larg ber of exten- 
io = vell knowr na or this ipa l nsiderea a 
guarant it! r a wi be 1 na tory in every 
respect 

The Barrictt Motors, ufact d by t Barriett Motor 
and Dynamo C pany, of 10C » street, N York City, were the 

uite a leng a ina ent number of the Chicago 

I ate } j ri h tor their efficiency, 
economy and durability, were carefully reviewed, and commented 
upon at isideral i zg 


The Electrical Engineering and Supply Company ha 


bee! Ji ihi lath ] hla, i nt. I \ { ie i hmelzel, vho | in 
done considerable construction i { treet railway line, and now 
proposes to do general construction work and also to carry a 
good stock of general elec al supplies, and a full assortment of 


oth & Hayder nsulated wir 


The Consolidated Eleciriec Manufacturing Company, 


of Boston, ill soon move ( al »wrooms into larger 
quarters, made nec ry b increased business. This company 

bringing out several alti I ing a fuse block, 
lightning arre r and cei te. A der v placed with 
this company this week for ons { st tchboards 


ever manutactured, 


The Purity Oil Filter Manufacturing Company, of 


Pittsburgh, Pa., reports a large and increasing trade in its specialty. 
Among recent purchasers are t Syracu (N. Y.) Electric Light 
Company, Vacuum Oil Compan Boston; Cincinnati Street 
Railway Company, the P bure < Birmingham T tion Con 
pany, etc. The Louisville ¢ R iy has sent in its third order, 
and many 1s0lated pliant ae se g 

Electric Heaters for Street BRalilways.—The Bu n Elec 
tric Company, through it ng | Ie ndise 
Con i Unicago, I I iter to 
the West End roadof B 1 (20 Car J 7 Newbury - 
port, Ma Spokane Fa A l ind Sioux 
( la Phe heate ed satisfa rily t <perimental 
T 1 ri LI ‘ it { al 

Fhe Electric Merchandise Company, Chicago, has just 
r tne ¢ 1 m re ¢ ulp 
I ft ( Prac n Con Pa he 
| < 1 Compar I ‘ he iterial ob 
ta ible, gi < efi ri ion uli f <inds OF ma- 
te Lf Mal tured, and decid ‘ » the Electric 
Me dise ¢ pal el nt I rit [ yarat 

[I8ecent EKagin ai 7 ( ipany, of 
I nape J CCE ! g installations of 
engines, b rs, , for i Hotel, 
Y. M. C. A. Building, and Premier Steel Compan f dian- 


apolis: the Sullivan Electric Light and Power Company, of Sul- 
livan, Ind,; the Hand Brewing Company, of Chicago ; the Tudor 














































































































Iron Works, of St. Louis, Mo., and the Port Huron (Mich.) Street 
Railway Company. 


The Nubian Iron Enamel Company, of Chicago, IIl., has 
received the following letter from Mr. James I. Ayre, general man- 
ager of the Municipal Electric Lighting and Power Company, of St. 
Louis, Mo., testifying to the merits of this company’s specialties. 
Mr. Ayre says: “We have used your ‘Electric Black,’ and also 
other brands, with much satisfaction ; for painting iron work ex- 
posed to water we have found it superior to anything we have ever 
used, The same is true of the paint which you furnished for paint- 
ing hot iron: it has stood perfectly and been very severely tested.” 


The Crocker-Wheeler Electric Motor Company has 
secured the services of Mr. Gano 8S. Dunn, electrical engineer, to 
superintend and direct all very fine work connected with the manu- 
facture of the Crocker-Wheeler motors and other specialties. Mr. 
Dunn is an expert mathematician and stands well as an electrician. 
The company also has in its employ Mr. A. Hartman, as shop super- 
intendent. This gentleman has had six years’ experience in motor 
work. The fact that the company is thus increasing its force shows 
the careful attention it is paying to the manufacture of its electri- 
cal specialties. 


Recent Sales of Engines.—The Ball Engine Company, of Erie 
Pa., has recently made the following sales: a 35h. p. engine to 
supply power for electric lighting for the Norfolk Beet and Sugar 
Company, of Norfolk, Neb.; two 100h. p. tandem compound engines to 
furnish power for the Beatrice Rapid Transit Company, of Beatrice, 
Neb.; an 80 h. p. engine, sold by Mr. J. W. Parker, the Philadelphia 
agent of this company, to the Ivy City Brick Company, of Washing. 
ton, D. C.; also an 80 h. p. engine to George Kelly & Co., of 
Philadelphia. A 100h. p. engine has been placed in position for the 
Bellaire Gas and Electric Light Company, of Bellaire, O. 


The Coating of Exposed Iron Work.—Not only an im- 
provement in appearance, but an economy in operation follows the 
application of Bonnell’s Nubian iron enamel to the exposed iron 
work utilized in electric light, railway and power circuits, and to 
wooden moldings and conduits containing electric conductors. So 
well known is this to many of the leading general managers of local 
companies that they unqualifiedly indorse Nubian enamel as hav- 
ing no equal “‘for painting exposed iron work,” such as arc lamp 
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heads, brackets, iron poles, trolley arms and lamp towers, and “as su- 
perior to anything we have ever used.”” Besides this, it is perfectly 
odorless. 


The Maine Electrical Improvement Company, of which 
Mr. Thomas F. Fay is general manager, and which is located in the 
Electrical Exchange building, at the corner of Liberty and Wash- 
ington streets, New York City, has issued a circular announcing 
its intention of undertaking the supervision of electrical installa- 
tions of every description, including the preparation of plans, 
specifications, the making of tests, and the submitting of reports 
upon the details of any installation. This class of work is person- 
ally managed by Mr. Fay, whose long connection with several of 
the largest construction companies in the country is in itself an 
assurance that satisfactory work will be done. 


The Radway Improved Feed Water Heater has been 
meeting with a very substantial reception among people who are 
making installations of this sort of apparatus. Among the recent 
sales made by Mr. C. L. Radway, of 136 Liberty street, this city, 
may be mentioned : Mr. E. R. Merrill, of 532 West Twenty-eighth 
street, one 40 h. p. heater ; Mr. C. F. Wilder, corner Chambers and 
West Broadway, one 125 bh. p. heater to be installed in the Cosmo- 
politan Hotel; Howard & Childs, Thirty-third street and Tenth 
avenue, one 250 h. p. heater; Hunt Engineering Company, Brooklyn, 
one 100 h. p. heater; J. C. Smith & Son, 167 Washington street, one 
150 h. p. heater, and Wheeler & Fiske, of South Orange, N. J., one 
100 h. p. heater and pump. 


The Ben Franklin Primary Battery, manufactured by 
the Franklin Electric Company, 126 Liberty street, N. Y. City, is 
about to be placed upon the market. The electrodes of this new 
battery are zinc and what is said to be a new substance called 
copodium. These elements are immersed in a solution free from acids 
which is contained in a glass or rubber cell, open or closed as may 
be desired. Except when in uge there is no chemical action between 
the zinc and the solution. The cell gives off no vapors, fumes or 
gases of any kind. Cell No. 1is 10 x 10 x 12 inches, its E. M. F. is .8 
of a volt, its weight 20 pounds, its discharge 35 amperes per hour, 
and its total capacity 1,800 ampére hour. The No.2 cellis6 x 8, 
cylindrical in shape, weighs 13 pounds, has a discharge rate of 15 
amperes per hour, and it is claimed will stand three charges of the 
solution before the plates need replacing. Cell No. 3is somewhat 
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smaller, while cell No. 4, the smallest of the regular sizes, is cylin- 
drical in shape and 4% x 4% inches, and weighs six pounds. Cel] 
No. 2 is adapted for all kinds of motor work up to one-quarter 
horse-power. Four cells will operate a 16 watt motor 10 hours per 
day for 12 days at a cost, it is stated, of about one cent per hour. 
Of cell No. 3 15 cells will operate a 10 c, p. lamp six hours per day for 
25 days. Cell No. 4 is suited for all purposes not requiring an output 
of over .5 of an ampére per hour. Special cells and special outfits 
are also made by the company for various uses. One of the special 
features Claimed by the company for this cell is that it may be con- 
structed so that when exhausted it can be recharged by any dynamo 
current without the addition of new material or plates. 


A Standard Work of Reference.—Electric street railway 
officials will find thé new catalogue No. 31, just issued by the Elec- 
trical Supply Company, of Chicago, a work of great convenience 
when ordering standard railway supplies or electrical specialties re- 
quired either in line construction or in the maintenance and opera 
tion of electric railway lines. Within its 640 pages, devoted solely to 
electric railway material, handsomely illustrated descriptions follow 
in regular order under the sub-heads of construction material and 
special line devices, car equipment material, street car lighting ma- 
terial, station supplies and repair material, tools, sundries. Then 
follow a series of electrical tables and formulas and a set of speci- 
fications with diagrams, that will be found of much value, even 
though they are arranged under the modest head of “‘Construction 
Notes,” as they have been prepared by Mr. M. M. Wood, electrical 
engineer in charge of the electric railway engineering department 
of the Electrical Supply Company. Another feature worthy of note 
is that the majority of the material referred to is manufactured by 
this company, which carries an assurance that in quality and 
character of finish it will always be the best. To Mr. William 
Taylor, the gentleman in charge of the railway department, the 
thanks of street railway officials are certainly due for compiling a 
work of such great convenience, and one that will be looked upon 
as a standard authority in all questions pertaining to the subject 
matter. Regarding the Electrical Supply Company, it is only 
necessary to say that it is the pioneer supply house in the United 
States and the largest of the kind in the world, and now that it is 
located in its new and extensive quarters, where there is every facil- 
ity for storing, handling and shipping supplies, its reputation for 
prompt and honorable dealing will increase more rapidly than ever. 


OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


U. S. PATENTS ISSUED AUG. 18, 1891. 


457,778. Closed-Conduit System for Electrical Pro- 
ulsion, William B. Heron, of Brooklyn, N. Y., Assignor of one- 
alf to Horace E. Bunker, of same place. Application filed March 

27, 1891. A closed conduit system, having a conduit, a traveling 
armature in said conduit, a wheeled vehicle, a motor anda 
magnet on said vehicle, a source of electrical energy leading to 
the motor to operate it, and an auxiliary source of electrical 
energy leading to the magnet to energize it to attract the arma- 
ture, 


457,816. Automatic Telegraph; David Kunhardt, of Aachen, 
Germany. Application filed Sept. 23, 1890. An automatic tele- 
graph apparatus comprising a contact field composed of two 
series of contact blocks, rails arranged on the cylindrical surface 
of a wheel or drum, over which eo an arm with sliding con- 
tact springs to prod uce alternating currents generated by the con- 
nection with a battery, which currents are guided, a series of 
contact blocks on a pair of wheels, thence to angular supports 








No. 457,830.—PLATE FOR SECONDARY BATTERIES. 


connected to the line, whereby the said currents may be utilized 
by making contact between said angular supports and a metallic 
cylinder belonging to each of them, said cylinders being divided 
into sets permanently connected to the contact pieces on the 
wheels, and temporarily connected to line by sliding contacts. 


457,828. Method of Insulating Electric Conductors; 
Thomas E. Morford, of Minneapolis, Minn. Application tiled Dec. 
26, 1890. The method of applying an insulated electric conductor, 
which consists in first applying a coat of enamel to the object, 
next placing upon this an electric conductor and a second coat of 
soft enamel, and afterward fusing both coats of enamel into an in- 
tegral mass incasing the conductor. 


457,836. Electric Railway Appliance; Frederick E. Degen- 
hardt, of Chicago, Ill. Application filed Oct, 13, 1890. The inven- 
tion consists of an electrical conductor, a series of chambers 
through which it successively passes, said chambers made air- 
tight by a fluid seal and contractors disposed along such conduc- 
tors and adapted to engage the same within such chambers when 
depressed, and an exterior contact surface connected with such 
contractors and adapted to be engaged by a conductor connected 
with a moving motor. 


457,838. Electric Stop Mechanisms Washington H. Kil- 
bourn, of Greenfield, Mass., Assignor to L. J. Gunn, Geo. E. 
Rogers, and H, O, Edgerton, all of same place. Application filed 
Dec. 24, 1890, The invention consists in a tripping lever for stop 
mechanisms, said tripping lever carrying a yielding detent at one 
side of its fulcrum. 


457,850. Ulluminator for Electric Lamps; John Von Der 
Kammer, of Chicago, IH. Application filed Jan. 10, 1891. The pro- 
cess of manufacturing illuminators for incandescent electric 
lamps, which consists in the following steps: First, taking a quan- 
tity ot cellular threads and cleansing the same; second, subjecting 
the same to a slightly destructive action of acid or the like; third, 
immersing the same in a thin paste of ground shoeblacking mixed 
with water; fourth, drying and heating the same. 


457,855. Bailway Signal; Lyman F. Munger, of Rochester, 
N. Y., Assignor of two-thirds to Thomas A. Smyth and James H. 
McCartney, of same place. Application filed Jan. 15, 1891. The 
invention comprises a main line connected at one end to a battery 
and a series of signals arranged in series therein, two parallel con- 
ductors, one a continuation of said line and the other connected to 
the battery, and switches arranged between said parallel con- 
ductors for connecting them and operating the whole series of 


signals. 


457,865. Joint for Electric Conductors; George Thomas 
Manson, of Brooklyn, N. Y. Application filed April 1, 1891, The 
jnvention comprises a sleeve of compressible material to surround 


the conductors at or near the joint, and two rigid tubular clamp- 
ing devices adapted to be drawn tugether endwise by means of a 
screw, the pressure upon the compressible sleeve increasing. These 
tubes are drawn together until thesleeve is compressed to a degree 
at which it wili be impossible for moisture to enter. (See illustra- 
tion.) 


457,870. Electric Bailway System 3; Milton Shoemaker, of 
Sioux City, Ia., Assignor of two-thirds to James W. Martin, of 
same place, and Jason Passmore, of Duncannon, Pa. Application 
filed Nov. 3, 1890. In an electric railway system, an underground 
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No. 457,865.—JoInT FOR ELECTRIC CONDUCTORS. 


conduit made of suitable material, ‘having a slotted continuous 
underground metal case containing the following, viz.: a con- 
ductor, a metallic shield, a trolley carriage having an inner plate, 
an outer plate, which is extended to form a slot bar, a pivot bar 
from which ata right angle is extended an arm carrying the 
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No. 458,025. 


trolley, said pivot bar running into the journal boxes, a lower and 
upper rail upon which run the wheels of the trolley carriage, and 
another rail upon which runs the trolley. 


457,875. Electromotor Engine ; Sebastian Ziani de Ferranti, 
of Hampstead, England. Application filed Sept. 24, 1888. The 
combination of an alternating current non-synchronizing electric 
motor, a single alternating current circuit or conductor in which 
the field coils of said motor are included, a synchronizing alternat- 
ing current motor coupled with said motor, whereby the non- 


synchronizing motor starts the synchronizing motor and drives it 
igto synchronism witn the alternations vi Lue actuating current, 
and circuit connections whereby the synchronizing motor may then 
be connected in circuit. (See illustration.) 


457,880. Plate for Secondary Batteries; Albert Franklin 
Madden, of Newark, N. J., Assignor to John M. Pendleton, of New 
Brighton, N. Y. See filed Jan. 2,.1891. An element or 
plate for an accumulator cell, having separator plugs molded 
therein, with a shank extending through the plate and heads on 
each side of the plate integral with the shank. (See illustration.) 


457,902. Electric Motor; Charles J. Kintner, of New York. 
Application filed June 14, 1890. The method of diminishing friction 
between the rotary and fixed parts of an electric motor, consisting 
in causing the magnetism developed in the field magnets and the 
work done by the motor to act conjointly against the force of 
gravity on the rotary part and to thereby hold it off its lower end 
journal bearing. 


457,906. Electric Door Opener; Richard J. Ward, of Brook- 
lyn, N. Y. Application filed Sept. 15, 1890. This invention com- 
prises, with the armature, electromagnet and latch of an electric 
door opener, a lever whose shorter arm has a plane surface nor- 
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No. 457,875.—ELECTROMOTOR ENGINE. 


mally coincident with a similar surface on said latch and parallel 
to the planes of the said latch and lever, and whose longer arm 
presses upon said armature ina direction substantially perpen- 
dicular to the axis of said armature. 


457,944. Electric Railway System; Samuel £E. Wheatley and 
John W. Schlosser, of Washington, D. C., Assignors to the Wheless 
Electric Railway Company, of same place. Application filed April 
15, 1891. In an electric railway system, a main line conductor, 4 
sectional working conductor, a switch for each section of the 
working conductor to connect the same with the main line, the car 
provided with an electromotor, the local circuit, including a stor- 
age battery on the car, and aswitch-closing magnet, a working 
circuit, including the electromotor, a switch closing magnet, ane 
a brush or conductor traveling on the working conductor, a rheo- 
static switch controlling the arouit through the motor, and con- 
nections whereby the circuit is completed through the storage 
battery on opening the motor circuit. 


458,025. Electric Are Lamp; Elibu Thomson, of Swamp: 
scott, Mass. Application filed April 27, 1891. An arc lamp, having 
a rotary part supporting the u r carbon and pivoted in a lever, 
a starting magnet acting on ont ever to lower the carbon support, 
a retractor to lift said Ever to form the are, and a magnet actu- 
ating feeding mechanism connected to and operating the rotary 
part to gradually lower the carbon. (See illustration.) 


458,063. Electric Wire Crossing; Charles H. McKee, of 5t 
Louis, Mo. Application filed Jan. 26, 1891. An electric wire cross, 
ing consisting of a cruciform frame having two bearings arrange 
in planes at right angles to each other upon each arm, and also 
having central bearings for the crossing wires. 


458,115. Method of Electric Bending and Straighten 
ing; Elihu Thomson, of Lynn, Assignor to the Thomson Electr 
We ning Company, of Boston, Mass. Application filed May 7 
1886. The invention consists in passing by suitable clamps & hear? 
electric current through the section or bar or other piece Wm 
operated upon, so as to bring such section to a working-heat aa 
spective of the other parts not to be forged, or otherwise trea OF 
and then bending or straightening by pressure or hammering 
the application of force in such a manner as to move the healt” 
particles in the direction required to give the product the 

tended or desired form or character. a 


Copies of the specifications and drawings complete ¢ 
mentioned in this record—or of any other patent issued 8° 
—can be had for 25 cents, Give date and number of patent aesu™ 
and address The W, J, Johnston Co,, Ltd., Times Building, N.Y, 
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